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NEW  MOTIVE  POWER. 

A  PAMPHLET,  written  by  Henry  Pratt,  entitled  ^*  A  Dissertation 
on  the  Power  of  tlie  intercepted  Pressure  of  the  Atmosphere,"  describes 
a  new  method  of  applying  the  Power  derived  from  ascending  currents 
of  Air. 

The  heat,  according  to  Mr.  Pratt's  theory,  is  not  the  only  cause  of 
the  ascent  of  the  current  of  air.  He  mentions  that  all  fluids  always 
rise  in  an  open  tube,  because  it  is  protected  on  the  sides  from  all 
external  pressure  of  the  atmosphere,  except  the  mere  perpendicular 
pressure,  while  the  air  outside  of  the  tube  is  subject  to  a  pressure  from 
all  sides.  This  he  maintains  to  be  the  cause  of  what  is  called  capillary 
attraction. 

Applying  this  principle  to  the  air  in  a  perpendicular  tube,  open  at 
each  end,  he  concludes  that  a  current  is  always  kept  up  in  it  by  what  he 
calls  the  intercepted  atmospheric  pressure.  His  plan  is  to  increase  the 
strength  of  this  current  by  heat,  and  to  employ  it  in  driving  machinery. 

Dr.  Lardner,  in  a  lecture  recently  delivered  by  him  at  New  York, 
illustrated  the  application  of  Mr.  Pratt's  invention  to  the  establishment 
of  an  extensive  bakery  at  New  York,  and  the  driving  of  the  machinery 
necessary  to  grind  the  flour  and  work  the  dough,  by  the  application  of 
the  heated  air  of  the  ovens  to  a  horizontal  wheel  placed  in  a  tube  or 
chimney,  upon  which  this  rarified  air  was  to  act. 

In  a  diagram  exhibited  by  the  lecturer,  at  the  base  and  around  the 
tube  or  cylinder  were  placed  the  various  ovens  communicating  with 
it.  On  the  different  stories  above,  were  the  various  arrangements 
for  the  processes  of  preparing  the  flour. 

The  tube  was  represented  to  be  180  feet  high,  without  the  cap  or 
intercepting  plate^  with  a  diameter  of  57  to  58  feet  at  top.  The 
ground  covered  by  the  bakery  upon  the  design  exhibited  to  the  audi- 
ence was  estimated  to  be  half  an  acre. 

The  mode  in  which  Mr.  Pratt  ground  the  flour  and  kneaded  it  was 
explained.  The  horizontal  wheel  in  the  tube  is  placed  fupon  a  spindle 
reaching  down  to  the  base  of  a  supporting  pedestal.  On  this  spindle, 
drums  are  to  be  placed  ;  and  on  these,  belts,  which  are  the  well-known 
communicators  of  power  to  other  wheels  and  gearing. 

On  the  top  of  the  tube  is  a  cap,  supported  on  cast-iron  columns,  on 
which  it  is  set ;  and  inside  is  the  horizontal  wheel,  about  40  feet  from 
the  ground,  with  wings  and  openings,  the  former  being  inclined  at  an 
angle  of  10  degrees,  and  forming  a  surface  of  2,500  square  feet,  per- 
mitting the  discharge  through  eight  openings  of  a  current  of  heated  and 
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elastic  air  of  250  square  feet.  Cn  this  wheel,  the  rarified  air  is  to  act, 
having  below  a  velocity  of  five  and  a  half  miles  an  hour,  which,  when 
it  escaped  through  the  openings,  wouldj  by  a  ten-fold  increase  of  its 
velocity,  produced  by  the  compression  of  the  space  through  which  it 
had  to  pass,  press  upon  the  wings  or  vanes  with  a  velocity  of  55  miles 
an  hour.  The  power  thus  gained  by  Mr,  Pratt  was  computed  to  be 
equal  to  a  steam-engine  of  200  horse-power. 

For  further  details,  the  reader  is  referred  to  Mr.  Pratt's  pamphlet, 
published  by  Mr.  EflQngham  Wilson,  11,  Royal  Exchange. 


AIR-ENGINES. 

Other  applications  of  the  Power  of  Condensed  Air,  besides  the  pre- 
ceding, claim  notice. 

Mr.  Parsey  has  patented  a  method,  which  he  states  to  be  applicable 
to  all  the  purposes  of  setting  machinery  in  motion  for  which  steam- 
engines  are  now  employed.  Thus,  it  will  act  as  the  motive  power  in 
the  locomotive  or  stationary  engines  of  all  kinds.  The  elasticity  of 
air  when  compressed  into  receivers  is  raised  to  any  power.  The  en- 
gines, according  to  the  description  furnished  by  the  patentee,  can  be 
filled  at  a  terminus  with  highly  condensed  air,  previously  generated, 
and  replenished  from  stationary  receivers  at  the  various  stations  of 
railroads,  as  often  as  occasion  may  require.  To  the  receiver  or  re- 
ceivers of  the  engines,  filled,  to  obviate  the  excessive  force  and  gra- 
dual decline  of  pressure  as  the  working  cylinders  draw  it  off,  a  re- 
ceiver is  attached,  into  which  the  air  passes  till  it  reaches  a  given  work- 
ing pressure ;  this  it  cannot  exceed  but  by  adjustment  of  the  engineer, 
as  the  self-acting  regulator  belonging  to  the  working  receiver  shuts  or 
opens  the  inductive  passage  from  the  high-])ressure  receiver  or 
receivers  uniformly  with  the  discharges  from  the  driving  cylinders,  by 
which  means  as  much  power  is  carried  by  the  engine  as  will  propel  it 
and  a  train  any  distance. 

Next,  M.  Reinagle,  R.A.,  has  patented  a  machine  which,  from 
its  stupendous  size,  he  terms  a  Leviathan  Air-Engine.  We  have  not 
room  for  details  ;  but,  such  is  the  power  of  the  engine,  that  by  means 
of  a  table  apparatus,  any  thing  but  air-tight,  the  inventor  moves  80  lbs. 
and  even  100 lbs.  full  2  feet  in  3  seconds  (placed  on  a  four-wheeled 
car),  by  his  breath  alone. 

Mr.  Nasymth,  in  the  Mining  Journal^  propounds  a  novel  method 
of  procuring  a  vacuum  by  the  direct  action  of  low  pressure  steam. 
He  says  :  the  object  desired  to  be  attained  is,  to  remove  the  air  en- 
tirely from  the  interior  of  certain  large  chambers,  so  that  they  may,  as 
it  were,  become  vast  magazines  of  vacuum.  The  ordinary  mode  of 
doing  this  is  io  pump  out  the  air  by  air-pumps,  which  receive  their 
power  from  a  vacuum,  created  above  or  below  the  piston  of  a  steam- 
engine.  But  why  employ  one  vacuum  to  create  another,  when  \\q 
could,  by  the  primary  process,  attain  the  desired  object,  without  the 
intervention  of  any  secondary  action,  or  machinery,  whatever  Now, 
let  us  examine  how  this  is  best  to  be  done.  One  cubic  foot  of  water, 
converted  into  low-pressure  steam,  will,  in  round  numbers,  yield 
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1,700  cubic  feet  of  steam,  which  will  be  capable,  (on  being  introduced 
at  the  upper  end  of  an  upright  air-tight  vessel,)  of  displacing,  or  forc- 
ing out  at  an  aperture  below,  1,700  cubic  feet  of  air ;  if  we  now  stop 
the  further  influx  of  steam,  and  close  the  aperture  below,  and  cither 
permit  the  steam  to  condense,  per  se,  or  perform  that  duty  by  a  sepa- 
rate condenser,  we  shall  have  for  our  1,700  feet  of  steam,  1,700  feet 
of  very  nearly  perfect  vacuum  (supposing,  of  course,  that  our  vessel 
was  exactly  1,700  cubic  feet  capacity).  Now,  if  we  suppose  a  com- 
munication opened  between  this  magazine  of  ^,700  cubic  feet  of 
vacuum,  and  an  atmospheric  railway  pipe  of  similar  capacity,  we 
shall  abstract  one-half  of  its  contents  of  air,  and  at  once  reduce  it  to 
the  state  of  a  vacuum  of  7  J  lbs.  to  the  square  inch,  or  thereabout. 
Here,  then,  we  have  done  some  work  so  far,  with  our  first  1,700  cubic 
feet  of  steam.  It  will  be  evident  that  the  remaining  vacuum  in  the 
exhausting  chamber,  and  that  in  the  pipe  it  has  partially  exhausted, 
will  be  similar  in  extent — namely,  each  a  half  perfect  vacuum.  Now, 
let  us  suppose  that  we  have,  during  the  performance  of  this  operation, 
discharged  the  air  from  a  second  chamber  of  like  capacity  to  the  first — 
viz.,  1,700  cubic  feet,  and  that  that  vessel  is  just  filled  with  steam  on 
a  balance  with  the  atmosphere  :  if,  before  opening  the  communication 
between  our  condenser  and  this  steam-filled  vessel,  we  first  open  a 
communication  between  it  and  our  first  vessel,  which,  as  before 
described,  is  in  the  state  of  half  vacuum,  it  is  evident  that  the  first 
vessel  will  abstract  from  the  steam-filled  vessel  a  very  large  portion  of 
steam,  until  the  two  are  then  on  a  balance  ;  on  this  simple  system  of 
mutual  transfer,  we  not  only  employ  the  first  vessel  to  act  on  the 
second,  as  a  preliminary  condenser,  but  also,  as  it  were,  use  the  steam 
of  the  second  vessel  in  great  part  twice  over,  inasmuch  as  this  trans- 
ferred steam  will  so  far  act  the  same  as  fresh  steam  from  the  boiler  in 
satisfying  the  wants  of  the  first,  or  used  up"  chamber:  this  being 
the  case,  the  second  vessel  has  its  vacuum  rendered  complete,  by  being 
brought  into  communication  with  the  condenser,  while  the  first  vessel 
has  its  complement  of  steam  made  up  direct  from  the  boiler  ;  which 
steam,  flowing  in  at  the  upi:er  end,  performs  the  air- discharging  office 
to  perfection.'' 

We  must  not,  however,  omit  "  the  Rapid  Mail  Carrier,"  the  in- 
vention of  Mr.  W.  H.  James,  son  of  Mr.  James,  so  honourably 
identified  with  the  origin  of  the  railway  system.  The  agent  by  which 
Mr.  James  proposes  to  accomplish  this  wonderful  revolution  in  postal 
conveyance  is  the  pressure  of  the  atmosphere ;  and,  so  far,  it  may  be 
considered  as  but  an  extension  of  the  atmospheric  railway  system. 
By  this  means,  the  inventor  shews  that  entire  packets  of  letters,  and 
even  light  parcels  containing  money,  samples,  &c.,  may  be  trans- 
mitted at  the  prodigious  rate  of  three  hundred  miles  an  hour  !  The 
proposition  is  a  bold  and  a  novel  one  ;  but,"  says  the  Editor  of  the 
Mechanics'  Magazine ^  we  believe  it  to  be  in  perfect  accordance  with 
the  laws  of  nature,  and  see  no  reason  why  it  should  not  be  carried  into 
effect." 
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Mr.  James  proposes  to  act  by  two  methods  :  first,  by  establishing 
a  perpetual  current  in  a  series  of  tubes — an  artificial  hurricane  in  fact, 
but  of  double  or  treble  the  force  of  any  natural  hurricane  ;  and  second, 
by  the  absolute  exhaustion,  as  far  as  practicable,  of  the  air  in  the  pipe 
of  communication,  before  the  introduction  of  the  letter  cases.  The 
details  of  this  striking  invention,  with  calculations  to  present  its 
practicability,  will  be  found  in  No.  1132  of  the  Mechanics^  Magazine. 


THE  ARTIFICIAL  HAND.     BY  SIR  GEORGE  CAYLEY,  BART. 

This  instrument  has  been  worn,  or  rather  used,  with  great  success, 
by  a  young  man,  (George  Dousland,)  who  had  the  misfortune  to 
lose  his  right 'hand.  This  specimen  is,  however,  the  simplest  form 
of  Sir  George  Cayley's  invention  :  it  has  but  one  movement,  all  the 
cork  fingers  being  united  side  by  side,  and  fixed  to  one  broad,  thin, 
steel  plate,  jointed  and  covered  with  continuous  leather,  only  stitched 
down  to  mark  the  distinction  of  the  fingers  under  it.  For  common 
use,  in  most  cases,  this  will  be  sufficient ;  but  where  a  more  expen- 
sive apparatus  can  be  afforded,  and  the  appearance  of  having  a  real 
hand  is  an  object,  this  thin  steel  plate  can  be  separated  into  digits, 
though  united  at  the  base  as  the  human  hand,  and  jointed  at  the 
proper  places  in  due  proportion  to  each  finger ;  and  the  tendons 
piercing  these  plates  may  be  either  hinged  to  fixed  joints,  or  worked 
from  a  horizontal  extension  of  the  joint.  All  the  required  movements 
can  be  effected  by  catgut  or  other  tendons  attached  to  the  joints  of  the 
fingers,  as  in  the  natural  hand ;  and  terminating  in  loops  or  eyes,  on 
different  parts  of  such  a  hinged  bar,  so  as  to  give  them  different 
ranges  of  tension  to  suit  their  respective  purposes.  This  structure 
implies  the  necessity  of  a  counteracting  worm,  or  other  spring  move- 
ment, to  extend  the  fingers  and  thumb  again.  Very  light  and  elegant 
hands  may  be  made  on  this  plan,  which  would  be  suitable  for  the 
fair  sex,  and  for  light  work.  The  first  drawing  made  of  the  hand  for 
George  Douseland  was  on  this  plan  ;  but  Sir  G.  Cayley  found  that  he 
could  lift  the  weight  of  five  stone  with  the  stump,  and  that  the 
strength,  precision,  and  durability  of  steel  joints  and  tendons  was  more 
suitable  to  his  vwrk.  These  have  also  the  great  advantage  of  giving 
both  extension  and  contraction,  with  no  counteracting  spring  to 
weaken  the  effect.  By  one  simple,  lasting,  and  efficient  means,  both 
these  motions  are  effected  with  perfect  precision  in  all  weathers. 

The  humble  and  grateful  wearer  of  this  artificial  hand  was  present  at 
one  of  the  soirtes  of  the  President  of  the  Royal  Society,  (the  Marquis 
of  Northampton) ;  when  Dr.  Roget  explained  the  mechanism  of  the  in- 
vention. During  the  evening,  Priace  Albert  selit  for  Douseland  into 
a  separate  room,  shook  him  cordially  by  his  iron  hand,  and  expressed 
himself  much  pleased  with  the  ingenuity  of  its  movements.  The 
Duke  of  Wellington  also  took  great  notice  of  it.  It  is  an  extremely 
ingenious  invention,  in  principle  admitting  of  very  extensive  applica- 
tion, will  be  found  detailed  and  illustrated  in  Part  266  of  the 
Mechanics^  Magazine. 
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ORTON^S  NEW  LTFE-BOAT. 

Mr.  Orton,  of  Villiers- street,  Sunderland,  (inventor  of  the  Real 
Life-Buoys),  has  patented  a  Life-Boat,  possessing  many  novel  points  of 
construction,  among  which  are  the  following  : — 1.  Lateral  cylinders 
(one  foot  diameter)  and  end  cases,  made  of  metal,  and  divided  into 
numerous  compartments,  confining  upwards  of  300  gallons  of  air. — 
2.  Wood  casing,  forming  the  outer  facing  of  the  Boat,  and  a  protec- 
tion to  the  internal  metallic  parts. — 3.  Six  wooden  thwarts,  strength- 
ening the  Boat,  and  contributing  to  its  buoyancy  ;  the  centre  thwart 
omitted,  to  make  room  for  the  persons  saved. — 4.  The  well,  extend- 
ing from  end  to  end,  formed  of  two  planks  converging  below.  The 
floor  of  this  well  is  composed  of  metal  rods,  extending  from  end  to 
end.  This  flooring  forms  the  ballast,  which  is  further  increased  by 
cylinders  on  each  side  ;  these,  when  empty,  add  little  to  the  weight  of 
the  Boat,  but  when  full  of  water,  as  is  the  case  when  the  boat  is 
launched,  give  so  much  additional  ballast.  Three  strips  of  wood  ex- 
tend from  end  to  end,  and  close  in  the  spaces  between  the  well  and 
the  lateral  cylinders.  The  Boat  is  worked  by  paddles,  placed  under- 
neath, between  the  strips,  on  which  they  rest  by  their  shoulders,  and 
may  thus  be  worked  at  any  elevation,  according  to  the  depth  of  water 
the  Boat  may  be  in.    There  are  twelve,  two  being  worked  by  each  man. 

The  advantages  may  be  stated  under  the  following  heads  : — 

1st.  Lightness,  eight  or  ten  men  being  able  to  lift  and  carry  it  from 
place  to  place.  This  lightness  is  secured  by  having  nothing  useless 
about  it :  the  air- cases,  the  cylinders,  the  thwarts,  as  well  as  the  exter- 
nal wood  casing,  are  all  so  much  buoyant  matter  ;  whereas,  in  the  Boat 
of  ordinary  construction  they  are  so  much  dead  weight,  only  coming 
into  operation  when  it  is  filled  with  water. 

2nd.  It  presents  little  surface  of  resistance  either  to  the  sea  or  wind, 
the  extreme  rise  of  the  stems  above  the  water  level  being  only  twenty- 
seven  inches  ;  whereas,  in  Greathead's  Boat  it  is  about  five  feet,  and 
in  Palmer's,  about  four.  A  large  portion  of  this  Boat  being  grating, 
allows  the  sea  to  pass  readily  throui^h,  and  thus  secures  it  from  being 
driven  forty  or  fifty  yards  by  a  single  stroke  of  the  sea,  which  often 
occurs  in  the  ordinary  boat.  Again,  by  sitting  so  close  upon  the 
water,  the  wind  has  very  little  hold  upon  her,  a  defect  in  the  present 
Boat  which  has  constantly  been  experienced,  and  often  complained  of. 

3rd.  It  steers  with  sufficient  freedom,  since  the  bottom  is  flat,  ex- 
cept the  well,  which,  inclining  inwards,  presents  resistance,  but  not 
more  than  sufficient  to  counteract  a  too  free  steerage,  and  thus  too 
ready  an  obedience  to  any  stroke  of  the  sea  on  either  beam. 

4th.  It  cannot,  under  ordinary  circumstances,  upset,  owing  to  the 
weight  of  the  metal  grating  which  forms  the  floor  of  the  well,  and  acts 
as  ballast.  In  going  over,  one  cylinder  must  be  raised  by  the  sea, 
while  the  opposite  cylinder  is  depressed  into  it ;  it  is  evident,  there- 
fore, that  the  more  the  Boat  is  raised  on  one  side,  the  more  it  resists 
on  the  other,  the  depressed  cylinder  struggling  to  rise  again.  No  such 
resistance  takes  place  in  the  ordinary  boat.  Should  it,  however,  be 
upset  by  any  extraordinary  cause,  it  must  right  itself ;  since,  resting  on 


10 


YEAR-BOOK  OF  FACTS. 


two  points  at  the  ends,  it  must  fall  over  either  to  one  or  other  side, 
when  the  ballast  of  the  well  coming  into  operation,  it  cannot  fail 
to  right. 

5th.  The  great  buoyancy  of  the  Boat  being  such,  that  it  is  very 
improbable  she  will  ever  be  taxed  to  her  full  powers.  Confining  up- 
wards of  300  gallons  of  air,  she  is  capable  of  supporting  breast  high 
upwards  of  300  men.  Such  a  number  could  not  attach  themselves  to 
her,  but  as  many  as  could  might,  under  great  emergency,  be  saved. 

6th.  By  working  with  paddles,  most  of  the  objections  attachable  to 
oars  are  obviated.  They  hold  neither  sea  nor  wind  ;  are  not  liable  to 
miss  the  stroke,  nor  to  give  the  back  stroke  ;  may  be  worked  close  to 
a  wreck,  as  well  as  at  a  distance ;  maybe  relinquished  without  incom- 
moding the  other  rowers  ;  do  not  act  as  out-riggers  in  preventing  the 
boat  righting,  when  capsized,  but  absolutely  as  ballast  in  assisting  it 
over  ;  are  less  liable  to  damage  or  interruption  of  action  from  sur-  ^ 
rounding  bodies  ;  and  can  have  their  action  reversed  more  readily  than 
oars,  simply  requiring  to  be  turned  round.  Still  the  paddle  is  not  in- 
dispensable to  the  propulsion,  since  it  may  be  effected  with  oars  as 
easily  in  this  as  in  any  other  boat. 

7th.  The  small  crew  she  requires,  obviating  the  very  heavy  expenses 
incurred  in  using  the  present  Boat,  and  enabling  the  Life-Boat  Com- 
mittees, whose  funds  are  low,  to  maintain  permanent  crews,  instead  of 
having  to  rely  on  the  assistance  of  volunteers  at  a  moment  when  all 
should  be  prepared  for  prompt  operation. 

8th.  The  light  cost ;  reaching  little  more  than  half  that  of  the  ordi- 
nary Boat. 

Mr.  Orton's  new  Life-Boat  has  been  approved  of  by  the  Royal 
Humane  Society ;  by  Capt.  Washington,  of  the  Tidal  Harbour  Com- 
mission ;  testimonials  of  its  advantages  have  been  received  from  the 
Coast  Guard  Office,  in  London  ;  and  from  Mr.  Bremner,  a  name 
closely  associated  with  inventions  of  this  class.  The  Sunderland  Life- 
Boat  Committee  have  already  ordered  a  boat  of  Mr.  Orton's  new  con- 
struction. For  details  of  four  other  new  Life-Boats,  see  Year-book 
of  Facts,  1845,  pp.  50-53. 

jeffery's  marine  glue. 
On  February  19th,  the  Commission  charged  by  the  French  Govern-- 
ment  to  make  experiments  on  Jeffery's  Marine  Glue,  at  Toulon,  made 
their  Report,  which  has  been  printed.    We  have  only  space  for  the 
recapitulations. 

The  experiments  were  to  be  directed  to — 1.  The  making  of  top- 
masts in  separate  pieces.  2.  The  preservation  of  timber  under  water 
and  bottoms  of  ships.  3.  The  caulking  of  vessels  ;  and  4.  the  put- 
ting together  of  blocks  of  stone  and  the  cementing  of  masonry. 

In  addition  to  the  above  specified  points,  the  Commission  took,  as 
an  object  of  experiment,  the  application  of  Marine  Glue  to  the  preser- 
vation of  iron  plates  and  chains,  having  in  view  specially  the  bottoms 
of  iron  vessels. 

Although  the  date  of  the  order  of  the  French  minister  is  November, 
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1843,  the  experiments  were  not  commenced  till  June,  1844  ;  and 
those  only  relating  to  the  caulking  of  decks,  and  the  preservation  of 
timber  under  water,  of  the  bottoms  of  ships,  and  of  iron  plates,  are 
sufficiently  advanced  to  allow  of  the  Commission  making  a  Report 
thereon. 

In  recapitulation,  the  Report  states  the  marine  glue  caulking  is 
superior  to  common  caulking  for  rendering  the  seams  impervious ; 
and  its  greater  expense  at  first,  in  comparison  with  the  latter,  is  fully 
compensated  by  its  superiority  and  greater  durability.  The  Commis- 
sion therefore  considers  that  it  will  be  for  the  advantage  of  the  State, 
to  substitute  the  marine  glue  for  pitch  and  oakum. 

It  recommends  the  use  of  marine  glue  without  oakum  in  new  ves- 
sels, and  to  employ  oakum  for  those  decks  only  which  are  at  present 
planked,  since  it  would  be  too  expensive  to  cause  channelings  to  be 
made  between  the  planks. 

From  experiments  it  results  that  the  poisoned  marine  glue  preserves 
the  wood  from  the  punctures  of  marine  insects  ;  fthat  the  corrosive 
sublimate  dissolved  in  ligneous  spirit  and  applied  over  the  marine 
glue,  protects,  at  least  for  a  certain  time,  the  surfaces  under  water 
from  the  sea-weeds  and  shells  ;  and  that  the  liquid  marine  glue 
mixed  with  30  per  cent,  of  solid  glue  is  preferable  to  solid  glue  alone, 
and  to  liquid  glue  with  a  greater  proportion  of  solid  glue. 

With  regard  to  the  cost  of  marine  glue  in  comparison  with  solid 
glue,  nothing  is  definitively  stated  by  the  Commission.  It  is,  however, 
important  to  notice,  that  the  patentee  supplies  the  marine  glue  to  the 
English  ship-builders  at  £20  less,  per  ton,  than  the  price  calculated 
on  by  the  French  Commission  at  Toulon. 

Details  of  previous  experiments  with  the  marine  glue  will  be  found 
in  the  Year-book  of  Facts,  1843,  p.  76  ;  Year-book,  1844,  p.  40. 


HIGH-PRF.SSURE  STEAM. 

Mr.  E.  G.  Bodmer  has  read  to  the  Institution  of  Civil  Engineers, 
a  paper  On  the  advantages  of  working  engines  with  High-pressure 
Steam  expansively  and  at  great  velocities." 

The  author  based  his  observations  upon  the  principle  of  a  con- 
siderable area  of  piston  being  essential  for  taking  advantage  of  the 
initiative  impulse  of  highly  elastic  steam,  in  contradistinction  to  the 
idea  of  the  percussive  action  which  had  some  time  ago  found  advocates. 
In  order  therefore  to  take  advantage  of  this  action,  and  be  enabled  to 
cut  off  the  steam  at  an  early  peiiod  of  the  stroke,  the  piston  at  short 
intervals,  and  consequently  making  a  great  number  of  strokes  within 
a  given  time,  must  travel  over  a  limited  distance,  that  as  little  as  pos- 
sible of  the  heat,  and  consequently  of  the  elasticity,  should  be  lost. 

It  has  been  generally  acknowledged  that  the  action  of  a  short  crank 
and  rapid  stroke  is  very  disadvantageous  to  the  framing  and  founda- 
tions of  ordinary  engines.  Mr.  Bodmer  has,  in  constructing  his 
compensating  engines,  concentrated  the  action,  and  confined  the  strain 
to  the  crank,  connecting  rod,  and  piston  rod.  By  this  construction 
he  has  been  enabled  to  carry  the  expansive  principle  to  such  an  extent. 
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as  to  deliver  the  steam  into  the  condenser  almost  in  a  state  of  mere 
vapour,  or  within  31bs.  of  a  vacuum.  The  saving  of  fuel  must  there- 
fore be  in  proportion  ;  and  there  must  be  a  very  considerable  reduction 
of  the  actual  weight  of  the  machinery, !and  of  the  coals  on  board  steam - 
vessels  on  long  voyages.  The  paper  considered  at  great  length  the 
reasonings  upon  these  prnciples,  and  in  tabular  forms  gave  the  com- 
parative results  of  this  and  the  ordinary  engines.  The  peculiar  con- 
struction of  the  compensating  engines  was  illustrated  by  several  models 
and  detailed  drawings,  shewing  the  peculiar  action  of  the  expansion 
valves,  and  the  two  pistons  in  each  cylinder.  The  great  difficulty 
encountered  appeared  to  have  been  in  the  valves  of  the  air-pump, 
which  were  destroyed  by  the  extreme  rapidity  of  the  action  ;  this  was 
provided  for  by  constructing  an  air-pump  without  valves.  By  a 
peculiar  arrangement  of  the  air  and  water  passages  it  became  practicable 
to  substitute  for  the  ordinary  cover  a  piston  travelling  through  a  very 
limited  space,  and  for  the  air-pump  bucket  a  solid  piston  travelling 
the  full  length  of  stroke.  The  valves  were  thus  done  away  with,  and 
the  action  of  the  engine  became  complete.  This  construction  has 
been  adopted  with  great  success  in  several  stationary  and  locomotive 
engines,  and  is  now  being  applied  to  marine  engines,  to  which  it  is 
peculiarly  applicable,  as  it  is  of  great  importance  to  be  enabled  to 
work  the  Archimedean  or  screw  propeller  without  the  intervention  of 
bands  or  wheel  work. 


NEW  EXPLANATION  OF  A  BOILER  EXPLOSION. 

Dr.  Lardner  having  been  appointed  to  investigate  the  cause  of 
the  explosion  of  a  locomotive-engine  on  a  railway  in  Pennsylvania,  by 
which  several  lives  were  lost,  has  referred  its  cause  to  lightning,  which, 

passing  on  the  boiler,  raised  some  part  of  it  to  a  high  temperature ; 
that  the  water  taking  up  the  heat  was  rapidly  evaporated,  as  it  would 
have  been  by  contact  with  highly-heated  or  incandescent  metal ;  that 
steam  of  great  volume  and  very  extreme  pressure  being  thus  suddenly 
produced,  the  boiler  yielded  to  the  force,  and  the  catastrophe  took 
place.'' — Mining  Journal. 


NOVEL  APPLICATION  OF  WATER-POWER. 

Mr.  G.  W.  Armstrong  has  read  to  the  Newcastle  Literary  and 
Philosophical  Society,  a  paper  on  the  employment  of  a  column  of 
"Water  for  the  purpose  of  propelling  machinery,  and  on  the  practicability 
and  advantage  of  performing  various  mechanical  operations  by  means 
of  the  pressure  which  the  water  in  the  street- pipes  is  capable  of 
exerting  in  Newcastle  and  other  towns  illustrated  by  working 
models  and  experiments.  The  lecturer  commenced  by  noticing  the 
improvement  that  had  been  made  in  the  steam-engine,  while  water 
had  been  entirely  neglected,  and  no  attempt  had  been  made  to  extend 
its  power  beyond  the  vallies  where  it  was  found.  Water  was  not  less 
capable  of  extension  than  steam,  and  the  object  of  the  lecture  was  to 
explain  the  means  by  which  its  power  might  be  increased.  Water 
possessed  all  the  advantages  of  steam,  excepting  the  power  to  propel 
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locomotive  engines,  and  the  localities  where  it  was  discovered  might 
become  the  sites  of  manufacturing  towns.  The  operations  at  Greenock 
were  noticed,  and  it  was  shown  that  if  water  was  economised  and 
preserved  in  properly  constructed  reservoirs  and  catch  ponds,  a  pipe 
might  be  laid  to  where  it  w^as  wanted,  and  the  column  acting  according 
to  weight  on  the  machinery,  would  give  it  the  concentrated  power  of 
an  entire  fall.  Hydraulic  pressure — or  the  science  of  fluids  in  motion, 
and  the  methods  by  which  they  are  effected — was  then  explained. 
By  pouring  water  into  various  tubes,  the  effect  in  lifting  weights  was 
illustrated ;  and  it  was  shown  that  by  extending  the  surface  the 
amount  of  water  was  increased,  but  in  proportion  to  the  increase  a 
greater  quantity  of  water  was  required.  The  lecturer  then  explained 
an  interesting  model,  the  principle  of  which  seemed  fully  adapted  for 
the  purposes  intended  ;  and  he  argued  that  in  a  stream  like  the 
Ouseburn,  where  there  were  six  miles,  the  whole  might  have  been 
saved  the  expense  of  buildings,  and  have  been  worked  by  one  power. 
The  lecturer  then  exhibited  a  model  of  one  of  the  cranes  on  the  Quay- 
side, and  showed  with  what  efficiency,  rapidity,  and  ease,  craneage 
might  be  accomplished  by  the  pressure  of  water  from  the  street  pipes. 
Human  labour  was  the  most  costly,  and  for  want  of  a  suitable  substitute 
men  were  placed  in  the  position  of  beasts  of  burden.  The  model  was 
paade  to  an  exact  scale,  and  a  weight  equal  to  1  ton  12  cwt.  was 
placed  upon  it,  and  which  would  have  required  two  men  to  turn  it  at 
the  rale  of  20  revolutions  in  a  minute.  The  crane  was  regulated  by 
an  index,  and  according  as  the  pointer  was  directed  it  went  fast  or 
slow  in  raising  or  lowering  the  weight.  When  weights  of  7  or  8  tons 
were  to  be  hfted,  instead  of  adding  additional  pullies,  as  at  present,  it 
was  only  necessary  to  operate  on  a  larger  surface.  The  price  of  the 
water  would  only  be  one-third  the  price  of  the  labour.  In  smaller 
works,  where  a  power  was  only  required  occasionally,  it  was  always 
ready  for  action,  such  as  working  the  printing  press,  revolving  saws, 
forge  hammers,  &c.  Mr.  A.  concluded  with  some  appropriate  re- 
marks, in  which  he  stated  he  did  not  advocate  the  immediate  adoption 
of  his  plan,  because  any  plan,  however  useful,  might  be  injured  if 
forced  prematurely  forward,  before  the  age  was  ready  to  receive  it. 

BREAKING  UP  RIVER  SHOALS. 

Mr.  G.Edwards  has  described  to  the  Institution  of  Civil  Engineers, 
the  method  employed  for  Breaking  up  the  Shoals  in  the  river  Severn, 
between  Stourport  and  Gloucester.  These  shoals  consist  of  marl  rock, 
so  compact  and  tough  as,  to  resist  all  attempts  to  break  it  up  with  the 
steam  dredger  as  by  prize  bars,  or  with  a  powerful  species  of  subsoil 
plough.  Recourse  was,  therefore,  had  to  blasting  with  gunpowder.  It 
appeared  that  during  the  summer  months  there  was  in  some  places 
only  two  feet  depth  of  water  over  some  of  the  shoals.  In  1842,  an 
act  was  obtained  for  the  improvement  of  the  Severn  ;  and  under  the 
direction  of  Mr.  W.  Cubitt,  the  various  works  were  commenced.  The 
object  was  to  obtain  a  channel  with  a  depth  of  at  least  six  feet  v^ater  at 
all  times.    A  series  of  rafts  were  moored  in  a  line  over  the  shoal 
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parallel  with  the  bank  of  the  river.  Along  the  centre  of  each  raft  there 
was  an  opening  through  which  wrought-iron  tubes,  3§  inches  diameter, 
were  driven  down,  at  intervals  of  six  feet  apart,  through  the  gravel 
down  to  the  marl ;  withinside  these  tubes  the  workmen  used  the  chisel, 
pointed  jumper  bars,  to  make  the  shot  holes  to  the  depth  of  six  feet 
below  the  surface.  The  loose  shift  was  extracted  by  an  auger  tool;  a 
cartridge  of  canvas  well  pitched  and  tallowed,  containing  31b.  of 
powder,  was  lowered  through  the  tube  into  the  hole,  which  was  well 
rammed  with  loose  marl.  The  charge  was  then  fired  by  means  of 
Bickford's  fuse.  It  was  found  that  each  shot  loosened  a  mass  of  marl 
of  conical  or  parobolic  form,  of  which  the  bore-hole  was  the  centre, 
and  its  bottom  the  apex,  so  that  four  adjoining  shots  of  two  parallel 
lines  would  leave  between  them  a  pyramidal  piece  of  marl,  which  was 
removed  by  the  dredging  machine  with  the  loose  stuff.  The  blasting 
was  repeated  in  parallel  lines,  and  the  stuff  was  dredged  up  at  the  rate 
of  200  per  day.  The  cost  of  the  blasting  was  about  9s.  9d.  per 
cubic  yard. 


THE  SCREW  AND  PADDLE-WHEEL. 

In"  a  late  discussion  at  the  Institution  of  Civil  Engineers,  upon  the 
relative  merits  of  Screw  and  Paddle-wheels  as  methods  of  propulsion, 
the  general  opinion  gave  to  the  screw  great  advantages  in  rough  weather; 
also  for  adaptation  to  sailing-vessels.  It  was  thought,  however,  by 
some,  that  with  the  feathering  paddles,  invented  by  M.  Cave,  the 
Napoleon  would  have  done  quite  as  good  work  as  could  be  done  by 
the  screw.  A  curious  letter  was  read  from  Lady  Bentham,  proving, 
by  extracts  from  documents,  that  half  a  century  ago  the  late  Sir  Samuel 
Bentham,  to  whom  was  entrusted  the  building  of  several  men-of-war, 
was  the  originator  of  the  introduction  of  water-tight  bulk-heads, 
dividing  vessels  into  compartments,  for  preventing  accidents  from 
leaks,  and  also  for  stiffening  them.  Sir  Samuel  was  aware  of  the  plan 
having  been  used  by  the  ancients,  and  also  that  the  Chinese  use  the 
plan  now  ;  and  he  also  invented  the  wrought-iron  water-tanks,  and  the 
metal  casks  for  storing  the  powder,  both  being  fitted  to  the  shape  of 
the  ship.  The  letter  containing  these  interesting  facts  was  remarkable 
for  the  clearness  of  its  expression  and  for  the  accuracy  of  demonstration, 
when  it  was  considered  that  it  proceeded  from  a  lady  in  her  75th  year. 

THE  GREAT  BRITAIN  STEAM-SHIP. 

A  DESCRIPTION  of  this  vesscl  by  Mr.  Guppy  has  been  read  at  the 
Institution  of  Civil  Engineers.  It  did  not  contain  much  that  was 
new,  and  was  chiefly  valuable  as  authenticating  those  details  of  con- 
struction which  the  public  have  been  already  put  in  possession  of 
through  other  but  unofficial  channels.  The  details  of  construction 
were  fully  given  in  the  paper,  and  amply  illustrated  by  numerous 
drawings  and  models  to  a  large  scale ;  and  the  advantages  of  the 
water-tight  bulkheads  in  preventing  dangers  from  a  leak  in  any  ons 
compartment,  in  case  of  fire,  and  for  tying  and  stiffening  the  vessel, 
were  strongly  insisted  upon.    The  action  of  the  s^rew-propeller  was 
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then  fully  treated  ;  and  from  the  tabulated  result  of  the  experiments 
on  several  kinds  of  screws,  it  appeared  that  with  the  Archimedes*' 
the  greatest  velocity  of  the  vessel,  which  was  8*375,  knots,  was  attained 
with  a  screw  5  feet  9  inches  in  diameter,  the  angle  of  which  was  ]  9i 
degrees.  The  slip  was  21  per  cent.,  and  the  ratio  of  speed  of  the 
vessel  to  that  of  the  screw  was  as  '787  to  1.  Subsequent  alterations 
in  form  gave  improved  results,  and  governed  the  form  of  the  screw 
made  for  the  Great  Britain.  It  was  of  wrought  iron,  with  six  arms 
16  feet  6  inches  diameter,  with  a  pitch  or  helix  of  25  feet  to  one  revo- 
lution, which  equals  an  angle  of  28  degrees  ;  the  area  of  the  six  palms 
was  56i  feet,  and  its  weight  was  77  cwt.  The  engines  employed  to 
drive  this  screw  consisted  of  4  cylinders,  each  88  inches  in  diameter, 
with  6  feet  stroke,  working  with  steam  at  4  J  lbs.  pressure,  and  cutting 
it  off  at  one-sixth  the  length  of  the  stroke.  The  connecting  rods  act 
directly  in  pairs  upon  crank-pins  at  either  end  of  the  main  shaft,  17 
feet  long  by  28  inches  in  diameter.  Upon  the  main  shaft  is  a  toothed 
drum,  16  feet  diameter,  upon  the  propeller-shaft.  The  chains  work 
quietly  and  smoothly,  and  when  the  engines  are  making  1 8  revolutions 
per  minute,  the  speed  being  nearly  2*95  to  1,  the  screw  makes  about 
53  revolutions  per  minute.  A  considerable  portion  of  this  shafting 
was  30  inches  diameter,  hollow,  and  formed  of  two  courses  of  plates, 
J  inch  thick,  rivetted  together.  The  slip  of  the  screw  was  also  dis- 
cussed at  length  ;  and  it  appeared  that  in  one  trial,  the  engines  mak- 
ing 18f  revolutions,  the  speed  of  the  vessel  being  12  j  knots,  the  speed 
of  the  vessel  was  as  '907  to  1  of  the  screw.  The  details  of  dimen- 
sions of  the  boilers  were  given  ;  but  owing  to  the  sea-sickness  of  the 
stokers  on  the  voyage,  no  account  of  the  consumption  of  fuel  was 
kept.  The  account  of  the  trial-trips  in  the  Bristol  Channel,  and  of 
the  voyage  from  Bristol  to  London,  abounds  in  curious  facts  : 

*'  The  exact  time  that  the  vessel  was  under  steam,  from  the 
Holmes  to  Blackwall,  59-  hours,  during  which  the  screw  made 
155,575  revolutions,  which,  at  25  feet  per  revolution,  gives  a  dis- 
tance of  639  knots.  Captain  Hosken  reports  to  me  that  the  actual 
distance  made  by  the  ship  was  567  knots ;  and  that  the  balance  of 
tides,  and  still  more  of  wind  and  weather,  was  against  the  vessel. 
The  slip,  therefore,  barely  exceeded  11  per  cent.,  a  result  which  coin- 
cides, with  singular  precision,  with  that  which  had  been  assumed,  and 
which  speaks  favourably  of  the  form  of  the  screw  adopted.  The 
greatest  rate  the  engines  have  hitherto  attained,  has  been  18§  revo- 
lutions, which  gave  a  speed  to  the  vessel  of  12^  knots,  or  14  miles 
per  hour. 

**  The  ship  behaved  remarkably  well,  steered  well,  and  although  disad- 
vantageously  loaded  with  no  weight  in  her  bottom,  she  rolled  easily. 
In  the  heaviest  weather  the  engines  worked  uniformly,  and  never  made 
those  variations  in  speed  which  are  observed  in  steam-boats  when  the 
paddle-wheels  are  alternately  plunged  deeply  and  then  nearly  out  of  the 
water." 

In  the  conversation  which  ensued,  and  in  which  Sir  Charles  Napier, 
Captain  Hosken,  and  several  naval  men,  as  well  as  the  engineers,  took 
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a  part,  the  principles  and  the  comparative  advantages  of  the  paddles 
and  the  screw  were  discussed.  It  was  allowed  that  for  sea-going 
steamers,  the  screw  possessed  great  advantages,  and  particularly  for 
war-steamers,  the  preaent  construction  of  which  Sir  Charles  Napier 
condemned  in  toto.  Few  men  have  had  more  opportunities  of  form- 
ing an  accurate  opinion,  as  he  has  directed  his  attention  to  the  subject 
for  upwards  of  twenty  years,  having  been  interested  in  and  com- 
manded in  her  first  voyage  in  1821  the  Aaron  Manby,''  which  was 
the  first  iron  steam- vessel  that  ever  went  to  sea,  and  which  conveyed 
a  cargo  from  London  to  Paris  direct,  without  transshipment. 

Capt.  Hosken  gave  his  unqualified  approval  of  the  Great  Britain  as 
a  weatherly  ship,  and  of  the  screw  as  a  means  of  propulsion  at  sea. 


RAILWAY  GRADIENTS. 

W.  W.  Fairbairn  has  detailed  to  the  British  Association,*  certain 
experiments  on  Railway  Gradients,  the  object  of  which  was  to  determine 
the  power  of  adhesion  of  the  locom,otive  engine  in  the  first  instance, 
and  the  force  of  traction  necessary  to  work  gradients  in  the  second. 
After  a  brief  statement  of  the  progress  made  in  the  development  of 
different  lines  of  communication,  and  the  improvements  effected  in 
the  locomotive  engine,  the  paper  went  on  to  state  the  facilities  with 
which  even  steep  gradients  were  now  surmounted  by  the  enlarged 
powers  of  the  engine,  more  particularly  when  compared  with  those  in 
use  at  the  commencement  and  subsequent  extension  of  railway  traffic. 

As  nears  we  could  collect,  the  subject  was  divided  into  the  following 
heads,  which  may  be  denominated  constants: — 1.  The  resistance  due 
to  friction  on  the  machinery  or  working  parts  of  the  engine  :  2.  The 
resistance  of  the  engine  considered  as  a  carriage  ;  3.  The  resistance  of 
the  waggons,  carriages,  &c.,  composing  a  train;  and  lastly,  the 
resistance  of  the  air. 

In  tj-eating  of  these  separate  heads,  the  writer  instanced  the  ex- 
periments of  the  Comte  de  Pambour,  Dr.  Lardner,  and  Mr.  Wood 
the  engineer  of  the  Liverpool  and  Manchester  Railway.  According 
to  those  authorities,  the  resistances  were  variously  stated ;  first  by 

*  The  British  Association  for  the  Advancement  of  Science  met  in  June  last, 
at  Cambridge,  for  the  second  time.  The  following  cities  and  large  towns  of 
the  Empire  have  been  visited  by  the  Association,  since  its  establishment:— 


Place. 

York  

Oxford   

Cambridge  . . 
Edinburgh  . , 

Dublin   

Bristol   

Liverpool   

Newcastle  

IMrmingham 

Glasgow   

Plymouth  

Manchester  . . 

Cork   

York   

Cambridge  . . 


Time. 
September  26,  1821 
June  19,  1832 

June  25,  1833 

September  8,  1834 
August  10,  1835 
August  22,  1836 
September  11,  1837 
August  20,  1838 
August  26,  1839 
September  17,  1840 
July  29,  1841 

June  23,  1842 

Au'^ust  17,  1843 
September  26,  1844 
June  19,  1845 


Presiaents. 
Earl  Fitzwilliam. 
Rev.  ])r.  Buckland. 
Rev.  Professor  Sedgwick. 
Sir  T.  M  Brisbane. 
Rev.  Provost  Lloyd. 
Marquis  of  Lansdowne. 
Earl  of  Burlin^-ton. 
Duke  of  Northumberland. 
Rev.  W.  V.  Harcourt. 
Marquis  of  Breadalbane. 
Rev.  Professor  Whewell. 
Lord  F.  Egerton. 
Earl  of  Rosse. 

Rev.  Dr.  Peacock,  Dean  of  Ely. 
Sir  J.  F.  W.  Herschel. 
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Pambonr,  who  makes  the  friction  of  the  waggons  and  steam-engine, 
when  considered  as  a  carriage,  equal  to  5'761bs  per  ton,  and  for  the 
friction  of  the  working  parts  of  the  engine,  71bs.  per  ton.  On  this 
assumption,  the  resistance  would  be  5*76  +  7  =  12*76,  or  about  131bs. 
per  ton,  for  the  sum  of  the  friction  due  to  the  engine  (considered  as  a 
carriage)  on  the  one  hand,  and  the  whole  of  the  organic  parts  taken 
collectively  on  the  other. 

As  respects  the  resistance  of  the  air,  the  author  gave  results  from 
similar  experiments :  and  having  assumed  a  velocity  of  thirty-three 
miles  an  hour,  he  found  a  mean  resistance  of  2*92,  or  nearly  31bs.  on 
every  square  foot  of  surface  exposed  to  the  action  of  the  air. 
Mr.  Wood,  in  some  recent  experiments,  makes  the  resistance  on  a 
calm  day  (at  the  same  velocity)  l-89th  of  the  whole  weight,  which. 
compared  with  others,  gives  a  total  resistance  (including  friction)  of 
251bs.  per  ton.  This  sum  was  considered  a  fair  average  of  the  ex- 
periments :  and  assuming  251bs.  as  the  maximum  resistance  to  every 
ton  of  a  raiiway-train,  the  author  laid  before  the  section  a  table  of 
gradients,  of  which  the  following  is  an  abstract : — 

Gradients.  Resistance  in  lbs.  per  ton. 


20 
40 
60 
80 
100 
120 
140 
150 
180 
200 


137-00 
81-00 
62-33 
53-00 
47-40 
43-66 
40-71 
39-00 
37-44 
36-20 


From  the  above  it  would  appear  that  the  resistance  follows  a  certain 
ratio,  as  the  numbers  137',  81*,  62*,  &c.  &c. 

In  addition  to  the  resistances,  force  of  traction,  &c.,  already 
described,  the  author  briefly  detailed  several  experiments  made  on  the 
Hunts  Bank  incline  with  two  locomotive  engines  belonging  to  the 
Manchester  and  Leeds  Railway  Company.  Both  engines  had  14-inch 
cylinders,  and  4-feet  8-inch  driving-wheels.  The  first,  with  all  the 
six  wheels  coupled,  took  a  gross  load  of  82  tons  2  cwt.  up  a  gradient 
of  1  in  60  for  a  distance  of  1044  yards,  and  1  in  46  for  a  distance  of 
about  900  yards,  and  the  whole  distance  of  2054  yards  was  accom- 
plished in  six  minutes. 

By  the  second  engine,  with  only  four  wheels  coupled,  the  same  load 
was  carried,  and  the  same  distance  performed,  in  15  minutes  and  30 
seconds,  being  at  the  rate  of  nearly  12  miles  an  hour. 

From  these  experiments,  and  others  which  are  still  in  progress,  it  is 
inferred  that  a  great  saving  may  be  effected  in  the  first  outlay  and  con- 
struction of  railways  ;  and  instead  of  spending  large  sums  in  tunnels, 
cuttings  and  embankments  (in  order  to  attain  easy  gradients),  it  will 
ensure  much  greater  economy,  and  prove  more  conducive  to  the  public 
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interests  (leaving  out  of  the  question  the  merits  of  the  atmospheric 
principle),  to  increase  the  powers  of  the  locomotive  engine,  and  work 
gradients  varying  from  1  in  100  to  1  in  30. 

RAILWAY  SIGNALS. 

The  necessity  for  improved  methods  of  Railway  Signals  is  painfully 
brought  under  notice  by  the  frequent  recurrence  of  serious  accidents ; 
and,  notwithstanding  the  many  plans  which  have  been  proposed  for 
the  purpose,  there  is  not  yet  a  single  invention  which  has  been  brought 
into  use  for  effecting  the  much -wanted  communication  between  the 
guards  and  the  engineers.  The  object,  though  apparently  simple  and 
easy  of  accomplishment,  is  in  reality  one  of  extreme  difficulty  ;  and 
that  it  still  remains  a  desideratum  does  not  arise  from  any  lack  of  plans 
for  its  accomplishment,  but  from  the  inability  of  the  plans  to  accom- 
plish the  object  without  interfering  with  other  operations  connected 
with  the  efficient  working  of  the  trains.  About  12  months  ago,  Cap- 
tain Taylor,  R.N.  submitted  to  the  Admiralty  an  instrument  for  giv- 
ing signals  to  steamers  and  other  vessels,  which  he  called  a  Tele- 
phone,* the  sounds  from  which  could  be  heard  for  a  distance  of  three 
miles.  This  instrument  was  a  modification  of  an  invention  patented 
a  year  or  two  previously  by  Mr.  Charles  Hood,  F.R.S.  which  was  in- 
tended to  accomplish  the  object  above  proposed,  of  effecting  a  com- 
munication between  the  guards  andenginemen  on  railways,  and  also  for 
marking,  by  signals,  the  track  of  steam -vessels  in  foggy  weather.  For 
both  these  purposes  the  invention  appears  to  be  perfectly  applicable. 
The  object  is  accomplished  by  means  of  a  whistle,  similar  to  that 
used  on  the  locomotive  engines,  and  worked  by  compressive  air  in- 
stead of  steam.  Under  the  frame  of  the  carriage  on  which  the  guard 
has  his  seat  is  fixed  a  condensing  air  pump,  worked  by  a  pinion 
fixed  on  the  carriage  axle.  The  condensed  air  is  received  into  a  ves- 
sel holding  about  two  cubic  feet  of  air.  Into  this  vessel  the  air  is 
pumped  until  the  pressure  is  about  501b.  or  601b.  on  the  square  inch ; 
when  the  guard,  by  a  motion  of  his  hand  or  foot,  throws  the  pump 
out  of  gear,  to  be  again  brought  into  gear  by  the  same  means  when 
required.  Connected  with  this  vessel  is  a  pipe,  terminating  in  a 
whistle  similar  to  the  high  pressure  steam-whistle,  but  with  all  the 
passages  made  very  much  finer  and  smaller.  On  the  fineness  of  these 
passages  it  is  stated  much  of  the  efficiency  of  the  instrument  depends ; 
for,  there  being  no  condensation  of  steam  (or  priming,  as  it  is  usually 
called),  as  in  the  case  with  the  steam -whistle,  the  air  passes  out  with 
extreme  rapidity;  and  without  any  obstruction.  This  whistle  is  placed 
within  a  tube,  in  the  form  of  a  speaking  trumpet,  which  is  directed 
towards  the  engineman,  and  by  merely  turning  the  handle  of  the 
whistle  an  intense  sound  is  produced,  precisely  similar  to  the  steam- 
whistle,  and  of  an  intensity  which  can  be  increased  to  any  amount  by 
increasing  the  pressure  of  the  air  in  the  receiver.  The  advantages  of 
this  plan  of  signals  is,  that  it  does  not  interfere  with  any  of  the  other 

*  See  Year-book  of  Facts,  1845,  p.  55. 
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arrangements  of  the  train,  and  is  not  dependent  on  any  connexion 
with  other  parts  of  the  train  for  its  efficient  operation.  The  only  ob- 
jection appears  to  be  the  expense,  which,  however,  will  scarcely  be  al- 
lowed to  weigh  against  the  advantages,  if  the  plan  in  practice  be 
really  found  efficient. — Times. 

Count  D'Orsay  has  proposed  a  plan  to  effect  this  desirable  object. 
It  is  to  have  a  rope  communicating  with  the  tender  from  the  last  car- 
riage, and  passing  through  rings  at  the  side  of  the  roofs,  so  as  not  to 
interfere  with  the  luggage. 

The  model  of  a  very  simple  but  ingenious  contrivance  for  the  purpose  of 
enabling  the  guards  of  a  train  to  instantly  communicate  with  the  engine- 
driver,  in  case  of  any  danger  being  perceived,  has  been  exhibited  by  Mr. 
J.  K.  Williams,  a  railway  superintendent.  The  machine  consists  of  a 
large  box  having  on  its  top  a  large  and  sonorous  bell  which  is  struck 
like  the  bell  of  a  clock.  Within  this  box  is  a  piece  of  clock-work, 
precisely  similar  to  that  of  an  alarum,  and  a  red  lamp  for  foggy 
weather  or  night ;  and  from  the  box,  which  is  intended  to  be  affixed 
to  the  nearest  carriage  to  the  engine  ropes,  proceeding  over  the  roofs  of 
the  various  carriages  to  the  guard's  box,  who,  upon  perceiving  any 
signal  of  danger  or  obstruction  on  the  lines,  has  only  to  pull  the  cord, 
and  the  large  bell  is  instantly  rung,  and  the  red  lamp  shown,  if  at 
night ;  or  a  large  board  with  the  word  **stop''  upon  it  flies  up  :  so 
that  the  engine-driver's  attention  is  attracted  both  by  sight  and  sound 
to  the  impending  danger. 

Porteous's  Patent  Whistle  is  another  invention  for  giving  rail- 
way signals.  It  consists  of  any  number  of  metallic  tubular  whistles, 
combined  under  one  mouthpiece,  and  having  their  tones  so  arranged, 
that  by  the  introduction  of  one  discordant  note  an  extremely  shrill, 
vibrating  sound  is  produced,  which  strikes  forcibly  upon  the  ear,  and 
is  conveyed  to  a  great  distance.  Its  peculiar  discordance  enables  it  to 
be  readily  distinguished  from  any  ordinary  whistle,  however  powerful, 
and  from  any  common  sound.  It  is  thus  peculiarly  adapted  for  the 
use  of  park  and  game-keepers,  rural  and  railway  police,  and  for  any 
other  purposes  where  an  instantaneous  sound  is  required,  either  by  day 
or  night.  Smaller  sized  instruments,  on  the  same  principle,  are  con- 
structed for  dog-whistles,  and  are  much  approved  by  sportsmen. 
These  whistles,  of  all  sizes,  are  very  easily  blown,  and,  of  course,  the 
sound  produced  will  be  in  proportion  to  the  volume  and  strength  of 
the  breath,  but  they  cannot  be  overblown  like  other  whistles. 

NEW  RAILWAY  VELOCIPEDE. 

Mr.  R.  Jones,  of  the  Scoint  Iron  Foundry,  Carnarvon,  has  con- 
structed a  new  locomotive,  combining  the  principle  of  the  Velocipede 
with  that  of  a  carriage  capable  of  carrying  twelve  persons.  The 
machine  is  intended  to  propel  a  carriage  along  the  Padarn  Railway, 
but  is  also  adapted  for  traversing  the  rails  alone.  The  present  is  an 
improvement  on  the  velocipedes  previously  constructed  by  Mr.  Jones, 
for  the  quarrymen  on  the  line,  they  being  worked  by  the  feet  only, 
while  the  labour  is  now  divided  equally  between  the  feet  and  hands. 
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the  motion  being  induced  by  handles  and  pedals,  and  is  so  facile  in  its 
movement  that  a  child  can  impel  it  rapidly  to  or  fro  at  will.  The 
machine  is  wholly  composed  of  iron,  and  weighs  about  half  a  ton. — > 
Mining  Journal. 


IMMENSE  RAILWAY  ROPE. 

Messrs.  Haggie,  brothers,  of  the  Patent  Ropery,  South  Shore, 
Gateshead,  have  completed  a  rope  for  the  Liverpool  and  Man- 
chester Railway  Company,  which  is  three  miles  in  length,  eight  inches 
in  circumference,  and  thirteen  tons  in  weight.  It  is  a  white  rope, 
which  is  an  unusual  circumstance ;  it  is  intended  to  be  used  in  the 
tunnel  on  the  inclined  plane  from  Liverpool  to  the  Edgehill  station. 


SPEED  ON  RAILWAYS. 

A  RETURN  has  been  published  of  the  weight  and  speed  of  the  ex- 
press trains  on  several  lines,  from  which  we  select  the  following. — 
Brighton  averages  30  tons,  performs  50  miles  in  1  h.  and  27  min.  or, 

34  miles  per  hour,  including  stoppages  ;  the  Northern  and  Eastern, 
27  tons,  32|  miles,  45  miles  per  hour;  South- Western,  33  tons,  78 
miles  in  1  h.  and  57  m.  or,  40  miles  per  hour  ;  the  Birmingham,  27i 
tons,  112^  miles  in  2  h.  55  m.  or  38  miles  per  hour  ;  South- Eastern, 

35  tons,  67  miles  in  2h.  28m.  or,  28  miles  per  hour;  the  Great 
Western,  76  tons,  124  miles  in  4^  h.,  or  42  miles  per  hour,  and  one 
train  has  kept  the  same  time  with  94  tons. 


WEAR  OF  RAILWAY  IRON. 

From  some  Returns  connected  with  the  working  of  the  Lowell 
Railway,  in  the  United  States,  we  are  enabled  to  give  a  pretty  correct 
account  of  the  durability  of  railway  iron,  56  lbs  to  the  yard.  It 
appears  that  the  first  ten  miles  of  the  second  track  of  this  road  was 
first  opened  in  1838,  at  which  time  an  H  rail  was  substituted  for  the 
fish-belly  pattern,  which  had  been  found  inadequate.  From  1838  to 
July  last,  a  period  of  seven  and  a  half  years,  the  total  quantity  of 
merchandise  which  passed  over  the  line  was  about  720,000  tons,  and 
of  passengers  and  goods  120,000  tons,  making  a  total  of  840,000  tons, 
only  one  half  of  which,  or  420,000  tons,  passed  over  the  second  track. 
In  1844,  the  company  were  obliged  to  remove  considerable  lengths  of 
these  rails,  and  substitute  new  ;  and  from  the  continuance  of  these 
repairs,  it  is  highly  probable  the  whole  ten  miles  will  be  changed  in 
the  course  of  the  next  year — thus  making  its  durability  equal  to 
500,000  tons  in  eight  and  a  half  years  ;  the  generally  estimated  wear 
being  1000,000  tons.  The  iron  now  being  laid  down  is  63,lbs.  to 
the  yard,  and  costs  the  company  about  4,700  dollars  per  mile.  Divid- 
ing this  sum  by  500,000  tons,  the  amount  of  traffic  which  has  worn 
it  out,  the  result  is  one  cent,  per  ton  per  mile  ;  and  the  company 
receiving  five  cents,  per  ton  per  mile  for  their  freight,  leaves  them 
four  cents,  per  ton  per  mile  to  the  other  working  expenses,  interest^ 
dividends,  &c. — Mining  Journal. 
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MAJOR  parley's  SYSTEM  OF  SAFETY  RAILWAYS  AND 
CARRIAGES. 

Major  Parley  invites  the  attention  of  engineers,  railway  direc- 
tors, and  others,  to  the  following  statement  of  advantages  which  his 
system  embraces  : — 

The  carriages  cannot  by  any  possibility  run  off  the  rails,  or  be 
overturned.  Curves  of  short  radii  may  be  used  on  any  part  of  a  line 
without  danger.  The  centre  of  gravity  is  brought  as  low  as  possible 
by  the  floors  of  the  carriages  being  within  a  few  inches  of  the  rails, 
and  thus  no  steps  or  platforms  will  be  required ;  and  if  an  axle  should 
break,  or  a  wheel  come  off,  the  carriage  [will  slide  along  upon  the 
rails  without  further  accident.  The  breaks  are  strong  sliding  frames 
attached  to  the  carriages,  which  can  be  brought  at  any  time  to  slide 
upon  them  ;  therefore,  the  dangerous  effects  of  violent  torsion  which 
the  wheels  and  axles  sustain  by  the  application  of  the  usual  breaks  is 
entirely  avoided.  In  the  Croydon  and  Dalkey  atmospheric  lines,  on 
Mr.  Samuda's  plan,  the  first  carriage  only  is  attached  by  a  metal 
tongue  to  the  piston  of  the  tube,  and  thus  the  following  carriages  are 
only  kept  on  the  rails  by  the  flanges  of  the  wheels,  which  causes  ex- 
cessive wearing  friction  of  both  wheels  and  rails,  and  great  danger  in 
passing  curves  at  high  velocities.  The  same  remarks  apply  to 
Pilbrow's  system ;  only,  the  first  carriage  being  kept  on  the  rails  by 
the  rack  running  between  the  stationary  pinions,  and  the  remaining 
carriages  depending  on  the  flanges  of  the  wheels  to  keep  them  on  the 
rails.  By  the  adoption  of  my  system  every  carriage  will  be  equally 
secure  from  running  off  the  rails.  The  wheels  have  no  flanges,  but 
are  perfectly  cylindrical,  or  slightly  convex,  on  the  edges ;  thus  they 
will  move  with  less  friction  than  flanged  wheels,  and  can  be  made  at 
less  expense.  The  baggage  of  every  passenger  will  travel  in  and  upon 
the  same  carriage  as  himself,  thus  preventing  those  inconvenient  sepa- 
rations and  confusion  of  passengers  and  baggage  which  often  occur. 
The  rails  can  be  formed,  especially  for  atmospheric  lines,  at  the 
expense  of  about  16^  lbs.  of  iron  per  yard,  instead  of  40,  50,  60,  and 
70  lbs.  as  now  used.  Several  lines  of  carriages  can  stand  ready, 
arrive  at,  or  move  from,  any  atmospheric  station,  without  confusion 
or  danger  of  collision.  No  turn  tables  will  be  required  at  the  stations 
to  move  the  carriages  on  or  off  the  lines.  The  wheels  of  the  carriages 
cannot  run  over  any  body  lying  on  the  rails ;  thus  the  dreadful  acci- 
dents of  mutilated  human  beings,  so  constantly  occurring,  will  be  pre- 
vented.*' 


MEASUREMENT  OF  WOODEN  SLEEPERS  FOR  RAILWAYS. 

The  following  is  a  new  rule  or  method,  approved  by  the  Commis- 
sioners of  Customs,  for  the  Measurement  of  Wooden  Sleepers  of  a 
triangular  form,  usually  imported  for  railway  purposes,  when  mea- 
sured singly  : — The  length  to  be  taken  to  the  quarter  of  a  foot,  and 
the  perpendicular  height  to  be  taken  to  the  quarter  of  an  inch,  adding 
thereto  the  height  of  the  defective  angle,  which  together  will  consti- 
tute the  entire  perpendicular  height ;  one-half  of  the  base  to  be  then 
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taken,  and  the  contents  ascertained  by  the  inverted  side  of  the  sliding 
rule,  as  directed  in  the  measurement  of  unequalised  timber.  An  ex- 
ample is  given  of  a  piece  of  timber  of  the  description  and  shape  im- 
ported in  large  quantities  for  the  purpose  stated,  the  length  being  1^ 
feet;  the  base  or  breadth  at  the  end,  11  inches;  the  perpendicular, 
65  inches ;  with  1  inch  defective  angle  :  for  instance,  by  the  pen  : — 

5.5  ^  base. 

7.5  perpendicular. 

275 
385 

4l25 

8.25  length. 

20625 
8250 
3.3000 


144)340.3125(2.3-10ths. 

288 

523 
432 
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Operation  by  the  sliding  rule.  Set  7^  inches,  the  perpendicular 
height  (the  defective  angle  being  added  thereto)  on  the  inverted  line 
E  to  5J  inches — one-half  the  base  on  the  line  C  ;  then  opposite  to 
8^,  the  length  in  feet  on  the  line  A  will  be  found  2.3-lOths  on  the 
line  B,  the  content  in  cubic  feet  for  duty.''  This  order  has  been 
communicated  for  revenue  officers  at  this  port  and  at  the  various  out- 
ports  of  the  kingdom  by  directions  of  the  commissioners  for  their  fu- 
ture government. 


RAILWAY  CLOCKS. 

Mr.  B.  L.  Vulliamy  has  read  to  the  Institution  of  Civil  En- 
gineers, a  paper  On  the  construction  and  regulation  of  Clocks  for 
Railway- stations."  The  author  proposed  that  all  railway- clocks 
should  be  made  to  show  both  Greenwich  mean  time  and  the  actual 
mean  time  at  the  station  where  the  clock  was  placed.  This  could  be 
done  very  inexpensively  by  applying  a  double  minute-hand  to  the 
clock,  one  point  indicating  Greenwich  mean  time,  the  other  the  actual 
time  of  the  station  ;  Greenwich  mean  time  being  shewn  by  a  gilt  hand 
with  "London  time'*  marked  upon  it,  and  the  ordinary  time  by  a 
plain  steel  hand.  By  this  simple  contrivance  the  public  would  readily 
understand  the  difference  of  time  between  London  and  the  place 
referred  to  in  the  bill,  and  regulate  their  arrival  at  the  station  in  con- 
sequence. The  paper  then  pointed  out  the  disadvantage  of  employing 
a  spring  as  the  maintaining  power  of  clocks ;  shewing  the  time  oc- 
cupied in  repairing  and  regulating  them  in  case  of  any  accident 
occurring,  and  their  liability  to  variation  ;  as  compared  with  the 
simplicity  of  weight  clocks,  which  could  be  repaired  in  a  few  hours, 
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and  would  not  require  time  for  regulation,  the  maintaining  power 
remaining  the  same.  It  then  explained  in  detail  the  kind  of  escape- 
ment to  be  used,  describing  that  invented  by  Mr.  Airy.  It  recom- 
mended a  pendulum  of  well-varnished  teak-wood  ;  and  in  general 
entered  into  much  valuable  detail  on  the  manufacture  of  large  clocks. 


DRAINING  RAILWAYS. 

Mr.  T.  Hughes  has  described  to  the  Institution  of  Civil  En- 
gineers, the  method  employed  for  Draining  some  banks  of  cuttings  on 
the  London  and  Croydon  and  London  and  Birmingham  railways,  also 
a  part  of  the  retaining  wall  of  the  Euston  incline- plane.  This  method 
was  the  introduction  of  Watson's  drain- pipes,  which  were  made  of  the 
y-on- stone  clay  of  Staffordshire  ;  their  surface  is  pierced  with  numerous 
apertures,  small  externally,  and  enlarging  inwardly,  which  form 
prevents  their  being  clogged  by  the  earth,  and  allows  whatever  enters 
to  pass  freely  into  the  pipe.  The  panels  of  the  retaining  wall  were 
drained  by  boring  holes  through  the  brickwork  at  given  distances  by 
a  powerful  auger,  worked  by  a  machine,  and  then  inserting  cast-iron 
pipes  of  the  same  form  as  those  of  clay.  This  process  proved  so 
effectual,  that  the  walls  which  before  shewed  evidence  of  water  being 
lodged  behind  nearly  the  whole,  were  now  evidently  drying  fast,  and 
the  water  oozed  out  from  the  pipes  at  all  times,  even  during  the  severe 
drought  of  1844. 


SLIDING  CRANK. 

A  PAPER  has  been  read  to  the  British  Association,  On  a  new 
method  of  converting  Rectilinear  into  Rotatory  Motion,'^  by  Dr. 
Booth.  The  object  of  the  communication  was  to  show  the  applica- 
bility of  a  new  species  of  Crank,  termed  by  the  inventor  the  Sliding 
Crank,  to  the  steam-engine,  more  especially  in  those  cases  where 
space  is  an  object  of  primary  consideration.  One  of  the  most  im- 
portant improvements  effected  by  this  motion  is,  that  the  distance 
between  the  shaft  and  the  top  of  the  cylinder  is  only  one-half  the 
length  of  the  stroke.  Other  advantages  pointed  out  in  the  course  of 
the  paper  were,  that  the  friction  on  the  sliding  parts  is  nearly  in- 
sensible ;  that  almost  all  parts  of  the  engine  have  a  rotatory  instead 
of  a  reciprocating  motion;  that  all  the  subsidiary  parts  of  a  low- 
pressure  engine  are  worked  with  great  simplicity  ;  and  that  in  this 
construction,  a  longer  stroke  than  in  any  other  of  the  same  dimen- 
sions, may  be  introduced,  and  the  expansive  principle  more  fully 
developed. 

Mr.  J.  Taylor  made  a  few  remarks,  and  observed  that  the  effect  of 
friction  on  the  action  of  slides,  seemed  to  be  in  general  much  over- 
rated. Mr.  Fairbairn  observed,  that  the  invention,  if  carried  into 
successful  operation,  seemed  adapted  to  work  an  improvement  in 
marine  engines  especially,  where  room  was  a  matter  of  great  import- 
ance, by  lowering  the  position  of  the  machinery,  which  appeared  a 
great  desideratum  at  the  present  day.    He  objected,  however,  to  the 
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1  difficulty  of  obtaining  easy  access  to  some  parts  of  the  machinery ; 
the  raising  of  the  piston  cover,  for  example,  on  this  construction, 
would  be  a  laborious  operation. — AtherKKum^  No,  924. 


RAILWAY  BARS. 

On  January  14,  was  read  to  the  Institution  of  Civil  Engineers,  a 
paper  On  the  different  Modes  of  Confining  Railway  Bars  in  their 
Chairs,^'  by  Mr.  W.  H.  Barlow.  Of  the  numerous  methods  which 
have  been  tried  for  keying  the  rails  in  the  chairs,  it  would  appear  that 
the  one  now  most  generally  practised  is  that  of  parallel  compressed 
wooden  keys  ;  but  even  to  these  Mr.  Barlow  states  several  objections, 
which,  in  his  opinion,  counterbalance  the  advantage  of  their  elasticity 
and  tendency  to  reassume  their  original  dimensions  when  exposed  in  \ 
damp  atmosphere.  Being  of  small  dimensions,  and  placed  just  at  the 
surface  of  the  ballast,  they  decay  rapidly ;  they  swell  and  shrink  with 
every  change  of  temperature,  thus  becoming  loose  in  dry  weather,  and 
requiring  constant  driving  up,  which  soon  destroys  them.  On  the 
Midland  Counties  Railway,  the  duration  of  the  wooden  joint  keys  has 
not  exceeded  five  years,  and  at  the  present  price  of  compressed  keys, 
which  varies  from  8/.  to  12/.  per  thousand,  the  expense  of  renewal  of 
keys  per  mile,  per  annum,  at  the  latter  rate,  would  be  10/.  2s.  6d.  for 
a  line  with  3  feet  bearings,  and  8/.  9s.  with  3  feet  8  inches  bearings. 
This  induced  Mr.  Barlow  to  try  hollow  wrought-iron  keys,  made  like 
the  Russell  gas  tube,  but  of  such  a  form  as  to  bear  equally  against  the 
jaw  of  the  chair,  the  middle  v/eb  of  the  rail,  and  the  top  and  bottom 
llanches.  This  form  and  substance,  it  has  been  found,  gave  great 
stability,  held  the  rails  firmly  in  their  places,  and  yet  possessed  such 
elasticity  as  to  neutralize  the  effect  of  the  travelling  of  the  wheels  over 
the  chairs,  and  rendered  the  motion  of  the  carriages  smooth  and 
agreeable.  A  number  of  experiments  were  given,  wherein  the 
superiority  of  these  keys,  in  their  inherent  qualities,  and  their  cost, 
over  all  other  kinds,  was  shown.  They  have  now  been  used  for  a 
considerable  period  on  the  Midland  Counties,  the  South  Eastern,  the 
Warwick  and  Leamington^  and  other  railways. 


THE  ATMOSPHERIC  RAILWAY  SYSTEM. 

The  Select  Committee  of  the  House  of  Commons  appointed  to 
inquire  into  the  merits  of  the  Atmospheric  Railway  System,  state  in 
their  Report  that  they  have  made  a  full  inquiry  into  the  working  of 
the  railway  between  Kingstown  and  Dalkey  ;  and  the  result  of  their 
investigations  is,  that  the  facts  establish  the  mechanical  efficiency  of 
the  Atmospheric  Power  to  convey  with  regularity,  speed,  and  security 
the  traffic  upon  one  section  of  pipe  between  two  termini ;  and  they  are 
satisfied,  by  the  evidence  of  Messrs.  Brunei,  Cubitt,  and  Vignoles, 
that  there  is  no  mechanical  difficulty  which  will  oppose  the  working  of 
the  same  system  upon  a  line  of  any  length.  The  Committee  unhesi- 
tatingly give  their  opinion  that  a  single  atmospheric  line  is  superior  to 
a  double  locomotive  line,  both  in  regularity  and  safety  ;  inasmuch  as 
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it  makes  collisions  impossible,  except  at  crossing  places,  and  excludes 
all  the  danger  and  irregularity  arising  from  casualties  to  engines,  or 
their  tenders.  The  Committee  admit  that  experience  can  alone  decide 
the  ultimate  result ;  but  they  think  that  there  is  ample  evidence  which 
would  justify  the  adoption  of  an  atmospheric  line  at  the  present  time. 

The  principle  has  been  discussed  at  considerable  length  by  the  Insti- 
tution of  Civil  Engineers. 

On  April  15,  was  read  a  paper  by  Mr.  Berkley,  consisting  of  a 
series  of  questions  on  the  peculiar  features  of  the  Atmospheric  System, 
and  having  for  its  object  to  elicit  opinions  upon  the  comparative  practical 
advantages  and  disadvantages  of  the  atmospheric  and  locomotive  sys- 
tems. The  chief  points  which  were  raised,  consisted  of  the  mechanical 
difficulties  in  the  application  of  the  atmospheric  system  to  level  cross- 
ings and  slidings,  and  the  performing  the  work  at  the  stations,  &c* 
which,  in  spite  of  the  device  of  the  engineers  who  had  adopted  the 
system,  appeared  to  entail  cost  and  complexity.  The  advantages  and 
economy  of  frequent  trains  on  short  lines  were  admitted,  but  it  was 
stated  that  the  same  plan  could  be  practised  with  locomotives  without 
any  disadvantage.  For  a  long  line,  the  benefit  of  the  plan  was  ques- 
tioned. It  was  shown  that  greater  safety  did  not  exist  even  on  single 
lines  when  the  circumstances  are  equal,  and  the  electric  telegraph 
applied  to  each  ;  in  fact,  that  when  the  whole  position  was  considered, 
the  balance  of  advantage  cf  probable  freedom  from  accident  \Vould 
appear  to  be  somewhat  in  favour  of  the  locomotive  system  :  that 
greater  speed  had  not  been  usually  attained,  or  that  if  attained,  it  must 
involve  inordinate  cost."  The  facility  for  surmounting  steeper 
gradients  was  questioned,  and  the  inference  drawn,  that  the  enormous 
first  cost  would  confine  the  application  of  the  atmospheric  system  to 
the  same  narrow  limits  as  were  occupied  by  other  stationary  systems  ; 
and  it  must  be  classed  with  them  only  as  a  means  of  overcoming 
lengths  of  such  bad  gradients  as  did  not  come  within  the  limits  of 
locomotive  power,  or  where  the  lines  were  short,  and  the  traffic  was 
great,  terminal,  and  simple.  In  adverting  to  the  cost  of  maintenance, 
the  comparative  advantages  of  the  two  systems  were  examined,  and  it 
was  argued  that  it  was  fallacious  to  compare  the  expense  of  keeping 
up  the  Dalkey  line,  which  was  excavated  in  rock,  and  resembled  '*  an 
uncovered  stone  drain,"  with  that  of  maintaining  the  Dublin  and 
Kingstown  Railway,  which  was  a  sea  embankment,  stretching  across 
a  part  of  the  bay,  and  on  which  the  train  was  not  unfrequently  stopped 
by  the  waves.  An  examination  was  entered  into  of  the  difficulty  of 
removing  the  earth  from  slips,  or  doing  any  of  the  usual  contractor's 
work  on  the  line,  without  having  recourse  to  locomotives  :  on  this 
point,  the  observation  of  Mons.  Legrand,  the  French  Minister  of  Public 
Works,  might  be  quoted.  On  his  return  from  inspecting  the  Dalkey 
Railway,  he  said  that  there  could  not  be  any  doubt  of  the  applicability 
of  the  atmospheric  system  to  some  positions,  and  probably  with  advan- 
tage, mais  apres  tout  il  fallait  avouer  ce  n'etait  pas  un  cheval  a  la 
main,  comme  la  machine  locomotive.'*  In  the  discussion  which 
ensued,  the  theory  propounded  by  Dr.  Robinsoa  in  his  recent  exami- 
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nation  before  the  Parliamentary  Atmospheric  Railway  Committee,  that 
**  a  steady  uniform  height  of  barometer  had  nothing  to  say  to  the 
velocity,"  or  did  not  indicate,  as  Mr.  Stephenson  had  stated  in  his 
report,  *'a  maximum  uniform  velocity,"  was  examined,  and  it  was 
admitt^jd  that  the  case  which  he  proposed  in  illustration  of  his  theory 
was  practically  impossible,  and  was  irrelevant  to  the  subject.  The 
supposition  of  the  existeuce  of  a  perfect  vacuum  in  front  of  the  piston, 
would  throw  aside  the  question  of  the  uniform  action  of  the  machinery 
with  an  accelerating  motion  of  the  train,  which,  it  was  shown,  must 
produce  an  unsteady  height  of  the  barometer  ;  the  condition  of  a  steady 
height  could  not  exist,  unless  both  the  pov/er  of  the  resistances  due  to 
the  velocity  were  equally  irrei  ular  or  regular  ;  in  either  case  an  exact 
balance  being  maintained.  In  Mr.  Stephenson's  experiments,  the 
circumstances  of  regular  power  and  steady  height  of  the  barometer 
were  shown  to  exist  simultaneously,  and  the  inevitable  inference  was 
that  a  regular  uniform  maximum  velocity  was  obtained.  Dr.  Robin- 
son's case  was  allowed  to  have  been  stated  only  for  the  sake  of  argu- 
ment," but  a  practical  inconsistency  in  Mr.  Stephenson's  experiments 
of  a  steady  height  of  barometer  with  a  slight  accelerating  velocity,  was 
put  forward  as  condemnatory  of  his  report,  on  the  supposition  that  it 
was  more  practicable  to  note  the  velocity  than  to  observe  the  indica- 
tion of  the  barometer,  and  that  the  true  reason  for  this  slight  accele- 
ration was  the  shortness  of  the  line,  and  that  hence  no  accurate  result 
could  be  arrived  at. 

The  question  of  the  loss  arising  from  the  evolution  of  caloric  in  the 
air-pump,  due  to  the  condensation  of  the  air  from  its  rarefied  condition 
in  the  tube  to  the  density  of  the  atmosphere,  was  considered,  and  was 
admitted  to  be  at  least  as  great  as  had  been  stated  by  Mr.  Bergin. 

On  April  22d  the  discussion  was  renewed.  The  principle  of  the 
basis  of  Mr.  Stephenson's  calculations,  that  the  maximum  uniform  or 
mean  velocity  was  attained,  appeared  to  be  conceded  ;  but  a  question 
had  been  raised,  upon  what  was  termed  an  inconsistency  in  the  experi- 
ments ;  which  was,  the  attainment  of  a  steady  height  of  barometer, 
with  an  accelerating  velocity.  In  order  to  substantiate  the  view,  that 
a  maximum  velocity  had  never  been  attained,  the  steady  height  of  the 
barometer,  and  the  principle  therein  involved,  was  disputed  ;  while  an 
acceleration,  made  up  by  grouping  a  number  of  velocities,  registered 
in  the  tables,  was  advanced  as  an  inconsistency,  amounting  to  a  proof 
that  the  height  of  the  barometer  could  not  have  been  steady.  The 
fallacy  resulting  from  any  arbitrary  grouping  of  these  registered  velo- 
cities, in  any  of  which  an  error  of  8  miles  per  hour  might  exist,  was 
shown  by  a  comparative  analysis  of  the  grouping.  If  column  No.  4, 
in  the  tabulated  experiments,  was  grouped  into  divisions  of  five  obser- 
vations in  each,  an  acceleration  of  1*60  would  be  shown  ;  but,  if  the 
division  was  made  into  groups  of  four  observations  in  each,  a  retarda- 
tion of  '8  would  result.  This  showed  that  neither  an  accumulation 
or  a  retardation  might  be  established  from  the  same  figures,  depending 
upon  the  method  of  grouping  them,  which  was  arbitrary.  This  test, 
therefore,  of  the  amount  of  acceleration,  was  considered  nugatory.  On 
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the  other  hand,  it  was  proved  from  the  experiments  of  Mr.  Stephen- 
son, corroborated  by  those  of  Mr.  Bidder,  that  a  perfectly  steady 
height  of  barometer  was  maintained,  and  could  be  observed  with  the 
greatest  accuracy,  when  there  was  nearly  a  balance  between  the  power 
and  the  resistance,  and  therefore  no  forces  were  in  operation  to  cause 
an  accumulation  of  the  mercury.  As  to  the  comparison  between 
starting  with  a  low  amount  of  vacuum,  and  the  getting  up  the  steam 
under  a  locomotive,  and  then  starting  as  soon  as  the  steam  would 
move  the  piston,  it  was  contended,  that  the  raising  of  the  steam  of 
the  fixed  engine  ought  equally  to  be  taken  as  an  element  in  the  com- 
parison of  the  time  required  to  attain  a  maximum  speed  by  locomo- 
tives on  ordinary  railways  ;  it  was  shown,  that  it  was  rather  a  che- 
mical than  a  mechanical  question,  depending  upon  the  intensity  of  the 
combustion  in  the  fire-box,  which  would  be  at  a  minimum  when  the 
engine  was  stationary,  and  that  it  required  a  certain  time  to  produce 
a  sufficient  amount  of  combustion  to  attain  velocity.  Therefore  the 
comparison  was  not  admissible.  A  balance,  by  figures,  was  established 
by  Mr.  Bidder,  of  the  power  given  out,  and  that  observed  by  each  of 
the  resistances ;  from  which  balance,  the  amount  due  to  acceleration 
was  ascertained  ;  and  it  was  shown,  that  this  amount  could  only 
cause  a  certain  amount  of  acceleration,  which  was  all  given  out  before 
the  end  of  the  experiments  at  Dalkey,  and  while  the  barometer  was 
nearly  uniform,  the  acceleration  was  little  more  than  was  due  to  the 
progressive  diminution  of  leakage.  The  mode  of  conducting  the  ex- 
periments, with  the  instructions  given  and  acted  upon,  were  explained 
by  Mr.  Berkley,  and  corroborated  all  Mr.  Stephenson's  previous 
statements. 

Allusion  was  made  to  the  experiments,  instituted  by  the  British 
Association,  upon  the  resistance  of  trains  descending  inclines  ;  when  it 
was  shown,  that  the  results  of  allowing  a  locomotive  to  descend  the 
incline  by  its  own  gravity,  or  by  dispatching  a  train  of  four  carriages 
down,  under  the  same  circumstances,  were  identical. 

On  April  29,  the  discussion  was  renewed  by  Mr.  Bidder  presenting 
a  statement  in  a  tabular  form,  from  which  he  deduced  the  tractive 
force  which  the  atmospheric  system  was  capable  of  exerting  over  a 
pipe  of  a  mile  in  length  ;  and  by  taking  from  this  the  losses  consequent 
on  the  friction  and  gravity  of  the  train,  showed  that  which  was  due  to 
the  resistance  of  the  atmosphere,  &c.  His  statements  were  proved  by 
reference  to  the  experiments  of  Mr.  Samuda.  His  investigations  also 
enabled  him  to  render  conspicuous  the  loss  arising  from  the  friction  of 
the  air  within  the  tube,  which  accounted  satisfactorily  for  some  appa- 
rent discrepancies  in  the  acceleration  of  velocity  of  different  trains  at 
the  end  of  the  tnbe.  His  views  on  that  point  were  confirmed  by  the 
experiments  of  Mr.  Gregory  and  M.  Mallet.  The  discussion  of  the 
basis  of  the  deductions  reported  by  Mr.  Stephenson  was  then  disposed 
of,  with  the  generally  prevailing  admission  of  its  truth.  The  com- 
mercial part  of  the  question  was  then  entered  upon.  It  was  shown 
that  if  Mr.  Samuda's  estimate  for  the  apparatus,  as  applied  to  the 
Croydon  line,  was  reduced  by  half,  or  from  .£6000  to  .£3000  per  mile, 
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the  mere  interest  of  the  outlay  at  5  per  cent,  would  amount  to  ^10 
per  mile  per  annum  more  than  the  present  cost  of  locomotive  power 
on  the  Norwich  and  Yarmouth  line.  It  had  been  stated  before  the 
House  of  Commons  that  a  smaller  apparatus  could  be  constructed  to 
do  the  work.  The  fallacy  of  this  assumption,  and  the  calculations^ 
were  analysed  and  exposed,  inasmuch  as  it  was  shown  to  be  impos- 
sible for  the  contrivance  to  perform  the  amount  of  work  for  which  it 
was  designed,  and  that  the  work  was  not  analogous  to  that  which  was 
required  by  the  traffic  of  the  Yarmouth  and  Norwich  Railway,  inas- 
much as  the  bulk  of  the  traffic  was,  of  necessity,  by  particular  trains^ 
which  rendered  their  weight  about  four  times  greater  than  had  been 
estimated  for.  The  speed  attained  on  the  South  Shields  and  the  New- 
castle and  Carlisle  Railways,  with  the  usual  number  of  stoppages,  was 
given,  and  the  deduction  substantiated  that  a  velocity  of  upwards  of 
30  miles  per  hour  was  attained  within  a  distance  of  three  quarters  of 
a  mile  from  the  starting  point.  Experiments  were  also  quoted ,  show- 
ing— first,  that  a  locomotive  train  could  be  stopped  in  a  shorter  dis- 
tance than  a  train  on  the  atmospheric  railway  ;  and,  secondly,  that  the 
engine  and  tender  alone  were  stopped  in  one-fourth  of  the  distance 
that  the  train  alone  was  stopped. 

On  May  20,  Mr.  R.  Barlow  presented  the  results  of  a  series  of 
experiments  upon  the  force  employed  in  drawing  carriages  up  an 
inclined  plane  of  1  in  43,  by  a  stationary  engine  and  rope  traction, 
upon  the  Canterbury  and  Whitstable  Railway.  From  these  experi- 
ments, it  appeared  that  the  stationary  engine  of  25 -horse  power,  with 
a  rope,  would  produce  a  useful  mechanical  effect,  equal  to  the  engine 
of  100  horses'  power  on  the  Dalkey  Atmospheric  Railway  ;  thus 
proving,  by  direct  facts,  the  deduction  of  Mr.  Stephenson  as  to  the 
amount  of  lost  power  by  the  latter  system. 

A  working  model  of  Pilbrow's  Atmospheric  Railway  without  a 
Valve,  has  been  exhibited  to  the  Society  of  Arts.  It  included  a 
carriage  which  was  moved  on  the  railway  at  considerable  velocity  by 
exhausting  the  tube  by  means  of  an  air-pump.  The  object  aimed  at 
by  the  inventor  is  to  get  rid  of  the  slot  or  chase  in  the  cylindrical 
main  pipe  or  tube,  and  also  the  valve  with  its  appurtenances.  If,  in 
practice,  this  desideratum  can  be  attained  as  efficiently  as  it  is  accom- 
plished on  a  small  scale,  an  important  advance  will  be  made  in 
railway  locomotion.  The  pipe  or  tube,  instead  of  being  fixed  above 
the  level  of  the  rails,  as  in  the  case  of  Pinkus's  and  Samuda's  plans, 
is  sunk  considerably  below  it,  whereby  facilities  are  afforded  of 
effecting  a  junction  between  two  or  more  railways — as  also  of 
allowing  (when  necessary)  roads  and  railways  to  be  crossed  on  a 
level.  At  intervals  of  about  thirty  feet  are  fixed  two  boxes,  cast 
on  to  the  tube,  one  on  each  side,  in  each  of  which  works  a  vertical 
spindle  or  axis,  to  which  are  fixed  two  small  cog-wheels  or  pinions, 
the  one  being  inside  the  box  and  the  other  outside.  A  diaphragm  or 
piston  works  within  the  main  pipe  or  tube,  as  in  the  ordinary  atmos- 
pheric railway  tube,  to  which,  however,  is  attached  a  double  rack ;  so 
that  the  piston  is  moved  forward  by  the  exhaustion  of  the  tube  in 
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front  of  the  piston,  the  rack  is  moved  with  it,  and  which,  Tvorking  on 
two  or  more  sets  of  the  lower  or  under  pinions,  causes  the  upper  or 
outside  pinions  to  revolve  at  the  same  time,  and  at  the  same  velocity. 
A  second  rack,  of  the  same  length  as  that  within  the  tube,  is  attached 
to  the  first  carriage  of  a  train  ;  and,  as  the  upper  pinions  revolve,  the 
rack,  and  consequently  the  carriage  to  which  it  is  attached,  move 
with  it.    Thus  the  valve  ordinarily  used  is  entirely  dispensed  with. 

Mr.  Nickels  has  patented  an  invention,  the  principle  of  which 
consists  in  working  the  line  by  a  plenum, instead  of  a  "  vacuum 
or,  more  properly  speaking,  by  forcing  strongly  compressed  air  into 
tubes  laid  down  in  the  centre  of  the  line  between  the  rails,  which 
suddenly  inflating  the  pipes,  their  sides  inpinge  upon  two  drums,  or 
large  wooden  rollers  pressing  upon  them,  which  are  by  that  means  set 
in  motion ;  and  being  fixed  by  simple  mechanism  to  the  carriage 
above,  they  carry  it  off  with  astonishing  velocity,  the  conductor  at  the 
same  time  retaining  a  complete  controul  of  the  movement.  One 
paramount  advantage  to  the  public  is,  that  the  line  is  so  constructed 
as  to  render  it  almost  impossible  for  the  carriages  to  get  off  the  rail ; 
for  even  should  a  wheel  or  axletree  break,  the  carriage,  by  means  of 
the  other  two  wheels  and  the  central  tube,  which  supports  it  under- 
neath, still  retains  its  perpendicular  position. 

An  excellent  digest  of  the  nature  and  merits  of  the  varieties  of  the 
Atmospheric  Railway,  with  illustrative  woodcuts,  will  be  found  in 
No.  13  of  the  Artizan,  new  series. 


BUDE  LIGHTS,  TRAFALGAR-SQUARE. 

The  lanterns  for  the  reception  of  the  Bude  Lights  to  illumine  this 
fine  area,  exhibit  certain  novel  and  meritorious  peculiarities  of  form 
and  construction,  which  has  induced  us  to  engrave  them  for  our 
columns.  The  lanterns,  four  in  number,  are  of  an  octagonal  shape, 
from  the  design  of  Mr.  Barry,  R.A.,  and  manufactured  by  Messrs. 
Stevens  and  Son,  of  the  Darrlington  Works,  Southwark.  They  are 
placed  on  four  large  bronze  pedestals  ;  the  height  of  the  larger  pair, 
from  the  base  to  the  bottom  of  the  lamp  ,  is  3  feet  six  inches,  and  the 
diameter,  3  feet  8  inches  ;  from  the  bottom  to  the  top  of  the  lamp,  3 
*  feet  6  inches ;  diameter,  3  feet  1  inch.  These  are  to  be  fixed  on 
the  massive  granite  pillars  on  the  south-east  and  south-west  angles 
of  the  square. 

The  two  smaller  ones  are  of  the  following  dimensions  : — height,  9 
feet  to  the  bottom  of  the  lamp  ;  diameter  of  square  plinth  at  bottom, 
3  feet,  dn  which  rests  the  octagon  base,  rising  2  feet.  Diameter  of 
the  column,  13  inches,  gradually  tapering  to  8  inches,  2  bands  at  pro- 
portionate distances.  These  are  destined  for  the  balustrades  opposite 
the  National  Gallery  :  the  gun  metal,  of  which  the  whole  is  composed, 
is  I  of  an  inch  thick.  The  lamps  are  to  be  glazed  with  flint  glass  of 
the  substance  of  an  inch,  with  a  2 -inch  cut  bevel,  worked  parallel 
surfaces,  and  all  highly  polished.  The  refraction  of  light  occasioned 
by  these  numerous  varieties  of  surface  is  likely  to  produce  a  very 
brilliant  eff'ect ;  and  in  the  event  of  another  lamp  being  added,  as 
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proposed,  to  be  placed  between  the  fountains,  some  very  novel  ap- 
pearances may  perhaps  be  obtained,  especially  if  the  focus  of  either 
of  the  prisms  should  fall  on  the  jets  of  water." — Illustrated  London 
News,  No.  157. 


GOLD-PRINTED  MUSLINS. 

Among  the  numerous  successes  of  the  year  in  Decorative  Art,  we 
must  notice  a  very  beautiful  Muslin  fabric,  for  curtains,  Printed  in 
Gold  by  a  galvanic  process,  and  patented  by  Messrs.  Valle  and  Co.,  of 
Manchester.  This  new  system  of  gold-printing  is  intended  to  super- 
sede the  more  expensive  mode  of  embroidering  fabrics  with  gold  and 
silver,  for  window- curtains  and  other  drapery.  It  is  peculiarly  adapted 
for  long  drawing-room  curtains  :  the  designs  are  chaste  and  classical ; 
the  brilliancy  of  the  gold-printing  is  rather  heightened  than  impaired 
by  washing,  so  that  the  fabric  is  as  economical  as  it  is  elegant. 

LINGS'S  PATENT  ICE  SAFE. 

Year  by  year,  the  use  of  Ice  in  England  is  greatly  extending.  The 
processes  for  producing  Artificial  Cold  are  both  costly  and  uncertain> ; 
so  that  considerable  ingenuity  has  been  shown  in  the  employment  of 
the  natural  product,  pure  Ice. 

The  latest  improvement  for  this  purj)ose,  is  the  Ice  Safe,  patented 
by  Mr.  John  Lings,  which  aifFers  from  the  well-known  American 

Refrigerator,"  for  Wenham  Lake  Ice,  in  the  former  having  the  ice 
inclosed  in  a  separate  chamber  in  the  centre  of  the  Safe ;  whereas,  in 
the  x\merican  chest,  the  ice  is  altogether  exposed.  The  advantage  of 
inclosing  the  ice  is,  that  it  keeps  the  provisions,  &c.  placed  in  the 
safe,  at  a  very  low  temperature,  dry,  and  free  from  contact  with  the 
ice,  which  lasts  longer  than  when  exposed.  The  Safe  also  advan- 
tageously opens  at  the  front  instead  of  by  a  top  lid.  It  may  be  used,' 
likewise,  as  a  Hot  Closet,  by  having  a  steam-pipe  conveyed  to  the 
ice-chamber;  in  which,  at  other  times,  spring-water  may  be  sub- 
stituted for  ice. 

The  Patent  Safe  is  made  in  the  form  of  chiffoniers,  side-boards, 
sarcophagi  wine-coolers,  dinner-wagons,  and  other  dining-room 
appointments  ;  or  in  the  plain  and  cheap  form  of  a  dresser.  The 
cases  and  divisions  are  double,  and  are  filled  with  charcoal,  or  other 
non-conducting  substance ;  and  the  interior  and  shelves  are  of  zinc, 
to  insure  freedom  from  rust.  The  application  of  the  process  may  be 
inspected  at  the  Manufacturers',  No..  11,  Princes  Street,  Leicester 
Square. 


PAGING  MACHINE. 

A  MACHINE  designed  to  page  account  books  has  been  patented  by 
Mr.  W.  Shaw,  of  Liverpool.  The  apparatus,  which  occupies  a  space 
less  than  three  feet  square,  is  so  constructed  as  to  number  the  pages 
of  a  book,  whether  bound  or  unbound,  progressively,  from  one  to  ten 
thousand  ; — the  simple  movement  of  a  lever  perfo'-ming  the  combined 
operations  of  taking  and  distributing  ink,  transferring  the  same  to  the 
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figures,  making  the  impression,  and  changing  the  figures  to  the  suc- 
ceeding number.  The  machine,  it  should  be  remarked,  is  equally- 
applicable  to  the  numbering  of  bank  notes,  railway  tickets,  &c. — 
Morning  Fost, 

THE  HUNGERFORD  SUSPENSION-BRIDGE. 

At  length,  this  new  bridge  across  the  Thames,  from  Hungerford 
Market  to  Lambeth,  has  been  opened  to  foot  passengers,  on  the 
payment  of  a  toll  of  one  half-penny  at  either  end.  The  bridge  is, 
certainly,  a  remarkable  work  of  construction  and  mechanical  skill  ; 
and,  though  its  details  have  often  been  submitted  to  the  public,  we  are 
justified  in  quoting  the  following  as  the  most  accurate,  as  well  as 
recent  :  they  have  been  submitted  by  Mr.  Cowper  to  the  Royal 
Institution. 

The  bridge  is  for  foot  passengers  only ;  it  consists  of  four  broad 
chains,  viz.  two  chains,  one  above  the  other,  on  each  side  of  the 
platform  ;  each  chain  consists  of  ten  and  eleven  links  alternately,  and, 
near  the  piers,  of  eleven  and  twelve.  This  increased  strength  is  to 
meet  the  increased  strain  which  takes  place  near  the  piers.  The  chain 
of  the  Menai  Bridge  is  only  five  links  wide,  and  the  chain  of  the 
Hammersmith  only  six  links  wide  ;  but  the  great  breadth  of  the 
Hungerford  chain  (viz.  eleven  links,  or  about  two  feet,)  gives  them 
great  power  to  resist  the  effects  of  the  wind,  and  thus  to  prevent 
vibration.  Two  brick  piers,  in  the  Italian  style,  are  built  in  the  river, 
over  which  the  chains  are  carried,  forming  thus  a  central  and  two 
side  spans.  • 

The  two  piers  are  in  height   80  feet 

The  central  span  between  the  piers  (being  110  feet  wider 

than  the  Meiiai  Bridge)   676^  feet 

The  len;?th  between  the  abutments   1352^  feet 

,  Deflection  of  the  chain   50  feet 

Length  of  each  link  (7  in.  wide,  1  in.  thick)   2i  feet 

Weight  of  each  link    54  cwt 

(The  connecting  pins  are  4|  inches  diameter.)  

The  whole  number  of  links   2600 

Their  weight   715  tons 

The  number  of  links  in  the  centre  span    1280 

Their  weight   352  tons 

Width  of  the  platform   14  feet 

Height  above  high  water  at  the  centre  of  centre  span    324  feet 

Height  near  the  piers    284  f^et 

(giving  a  rise  of  four  feet  in  the  centre.   This  <i^ives  addi- 
tional height  for  the  river  tratlic,  and  produces  a  graceful 
curve,  and  prevents  any  appearance  of  swat^ging.) 
The  section  of  the  chains'at  the  centre  of  centre  span  is  . .  296  sq,  in. 
 near  the  piers   312  sq.  in. 

A  square  inch  of  iron  breaks  with  27  or  29  tons  ;  but  17^  tons  is 
taken  as  the  impai  ing  weight,  i.e.  the  weight  at  which  it  begins  to 
stretch  ;  we  have,  therefore,  for  the  weight  the  bridge  will  actually 
bear — 

296  +  174  tons  =  5180  tons, 
while  298  +   5  tons  =  1480  tons, 

is  the  greatest  load  that  can  be  put  on  it.    This  is  taking  a  crowd 
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standing  close  together  to  be  lOOib.  per  square  foot.  The  entire 
weight  of  the  chain,  the  platform,  and  a  full  load  upon  it,  would  make 
a  load  of  about  1>000  tons  on  each  pier,  being  about  8 J  tons  on  each 
square  foot  of  brick  work,  or  not  quite  1^  cwt.  on  each  square  inch. 
The  chains  are  attached  to  large  wrought-iron  vertical  plates  at  the 
summits  of  the  piers  ;  these  plates  are  firmly  bolted  together,  and  also 
horizontal  plates, — the  whole  forming  what  is  called  a  saddle.  The 
saddle  is  not  fixed  to  the  pier,  but  rests  on  fifty  friction  rollers,  these 
resting  on  a  thick  iron  plate,  which  is  supported  by  a  solid  mass  of  iron 
and  timber  girders.  The  pier  itself,  being  pierced  with  arches,  may 
be  considered  to  consist  of  four  columns  of  brickwork  ;  the  girders, 
therefore,  are  so  arranged,  that  no  weight  is  thrown  on  the  arches^  the 
whole  weight  resting  on  the  columns.  The  saddle  is  capable  of  mov- 
ing eighteen  inches  each  way,  equal  to  three  feet  entire  motion ;  so 
that  if  either  span  were  crowded  the  chains  would  adjust  themselves, 
and  the  strain  be  still  perpendicular  upon  the  piers,  and  have  no  ten- 
dency to  pull  the  pier  over. 

The  method  of  putting  up  the  chains  was  thus  : — Two  seats  of  wire 
ropes,  each  consisting  of  three  ropes,  were  hung  from  abutment  to 
abutment  over  the  piers,  in  the  exact  situation  the  chains  were  to 
occupy, — these  scaffold  ropes,  as  they  may  be  called,  being  distant 
from  each  other  equal  to  the  length  of  the  connecting  pin.  A  few 
feet  above  the  scaffold  ropes,  two  other  ropes  were  hung  in  like  man- 
ner ;  on  these  traversed  two  light  boxes,  very  much  resembling  a 
carpenter's  bench  turned  topsy-turvy.  These  cradles^  as  they  are 
called,  were  connected  together,  and  contained  two  windlasses,  like 
those  over  a  common  well ;  these  cradles  held  the  workmen.  A  barge 
containing  the  links  was  moored  under  the  cradles  :  four  men  in  the 
cradles  hauled  up  a  link  ;  and  when  they  had  raised  it  above  the 
scaffold  ropes,  the  connecting  pin  was  put  through,  and  the  pin  being 
allowed  to  rest  on  the  scaffold  ropes,  of  course  supported  the  link. 
The  cradles  were  then  moved  forward,  and  two  links  joined  to  the 
single  link,  then  one  joined  to  the  two  ;  the  chain  consisting,  thus,  in 
the  first  instance,  of  alternately  two  and  one  links.  When  this  two- 
and-one-link  chain  was  completed,  the  scaffold  ropes  were  not  re- 
quired, the  two-and-one  link  chain  forming,  as  it  were,  a  scaffold  for 
the  rest  of  the  links ;  and  thus  was  the  bridge  erected  without  any 
scaffolding  but  these  few  ropes,  and  without  the  slightest  imepediment 
to  the  navigation,  and  without  a  single  accident.    The  cost  was — 

Brickwork,  ^'63,000  by  Mr.  Chadwick. 

Iron  work,     17,000  by  Sandys,  Carne,  and  Vivian. 

.€'80,000 

The  money  was  raised  by — 

3200  Shares  of  £2^ 
By  Loan 

^106,000 

Engineer  in  chief — Sir  I.  K.  Brunei.  Resident  Engineer — Mr. 
P.  Pritchard  Baly. 


26,000 
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ALLEGHANY  SUSPENSION  BRIDGE. 

This  Bridge  is  the  work  of  a  mechanic  of  Alleghany  city.  The 
suspension  ropes,  which  extend  from  pier  to  pier  in  the  form  of  an  in- 
verted arch,  are  to  consist  of  seven  strands  of  wire,  each  strand  being 
about  three  inches  in  diameter.  Four  of  these  strands  are  already 
finished  across  the  entire  length  of  the  structure,  and  the  fifth  will  be 
completed  to-day.  The  ropes  will  then  be  wrapped  in  annealed  wire, 
(No.  14,)  which  will  render  it  one  solid  mass ;  and  as  each  individual 
wire  is  varnished  before  it  is  put  across,  and  as  the  whole  will  be 
painted  when  finished  and  wrapped,  it  will  be  impervious  to  water,  and 
consequently  not  liable  to  be  weakened  or  impaired  by  the  weather. 
On  these  two  immense  wire  ropes  the  structure  is  to  be  suspended. 
But  this  is  not  the  only  reliance  for  strength.  The  trunk  is  to  be 
constructed  from  pier  to  pier ;  the  sides  being  of  solid  lattice-work  ; 
that  is,  strong  beams  placed  in  this  form — XXX.  The  beams  are  to 
be  placed  contiguous  to  each  other  for  greater  strength,  so  that  when 
finished  the  trunk  alone,  without  the  wire-ropes,  will  be  a  firm  and 
strong  structure,  capable  not  only  of  sustaining  its  own  weight,  but 
also  of  bearing  up  as  much  additional  work  as  a  lattice-work  bridge 
would  do.  In  effect,  the  trunk  is  a  lattice-work  bridge  without  arches. 
The  ropes,  being  suspended  across  strong  stone  towers  placed  upon  the 
piers,  are,  in  fact,  inverted  arches,  capable  of  sustaining  more  than 
double  the  additional  weight  which  the  letting  in  of  the  water  would 
place  upon  the  trunk  ;  the  trunk  itself  is  an  independent,  strong,  and 
immoveable  structure,  so  that  when  finished,  the  aqueduct  will  not  be 
liable  to  be  moved  either  from  the  swell  of  water  or  the  effect  of  storms. 
The  wires  are  carried  across  the  river,  from  one  pier  to  another,  by  a 
wheel  which  traverses  the  whole  distance  upon  ropes,  unbinding  the 
wire  from  the  reel  as  it  goes.  The  ropes  are  moved  by  horse-power. 
The  splices  of  the  wire  are  made  by  placing  the  two  ends  together  and 
winding  them  with  fine  annealed  wire  ;  and  it  is  done  so  strongly  that 
sufficient  force  will  break  the  wire,  but  will  not  affect  the  splice. — 
Pittsburgh  Chronicle, 

FALL  OF  THE  YARMOUTH   SUSPENSION  BRIDGE. 

This  lamentable  catastrophe  will  be  found  described  and  illustrated 
in  No.  158  of  the  Illustrated  London  News.  The  cause  of  the  acci- 
dent is  thus  detailed  in  the  verdict  given  by  the  coroner's  jury  on  the 
bodies  of  the  sufferers  :  that  the  falling  of  the  bridge  was  attributable 
immediately  to  the  defect  in  the  joint  or  welding  of  the  bar  which  first 
gave  way,  and  to  the  quality  of  part  of  the  iron  and  workmanship 
being  inferior  to  the  requirements  of  the  original  contract,  which  pro- 
vided that  such  should  be  of  the  first  quality. 

The  failure  has  also  been  investigated  by  Mr.  Thorold,  in  a  paper 
read  to  the  Institution  of  Civil  Engineers.  After  giving  the  dimen- 
sions of  the  structure,  which  appear  to  have  been  altered  from  the 
original  design,  without  the  consent  or  superintendence  of  the  architect, 
the  immediate  cause  of  the  accident  was  attributed  to  the  failure  of  one 
of  the  main  links  near  the  point  of  attachment  to  the  pyramid.  On 

D 


34 


YEAR-BOOK  OF  FACTS. 


examination,  it  appeared  that  the  iron  was  originally  of  indifferent 
quality,  and  that  the  weld  had  been  made  so  imperfectly  that  only  one- 
twentieth  part  of  the  sectional  area  of  the  bar  had  been  welded.  It 
was  therefore  evident  that  the  links  could  never  have  been  properly 
tested.  A  discussion  ensued,  in  which  the  principles  of  the  construc- 
tion of  suspension  bridges  were  laid  down,  and  it  was  insisted  upon, 
from  the  experience  of  the  Menai  and  Montrose,  and  other  large 
bridges,  that  the  platforms  of  such  bridges  should  be  rendered  per- 
fectly rigid,  so  as  to  prevent  any  undulation,  and  that  the  chains 
should  be  merely  used  to  support  the  actual  weight  of  the  platform 
and  the  road.  The  novel  plan  for  the  bridge  over  the  Menai  Straits, 
proposed  by  Mr.  Stephenson,  to  be  constructed  of  a  large  wrought- 
iron  tube,  supported  by  chains,  was  also  mentioned,  and  the  principle 
appeared  to  be  considered  sound. 

The  general  conclusions  of  Mr.  Walker,  the  eminent  engineer,  as  to 
the  cause  of  the  accident,  are  as  follow  : — 

1.  I  consider  the  immediate  cause  of  the  accident  to  have  been  a 
defect  in  the  joining  or  welding  of  the  bar  which  first  gave  way. 

2.  That  the  quality  of  the  iron  and  the  workmanship,  as  far  as  I 
have  been  able  to  examine  them,  are  defective  ;  and  I  believe  that  the 
accident  w^ould  not  have  happened  had  the  work  been  properly  exa- 
mined at  the  time  of  construction. 

3.  That  the  widening  appears  to  have  been  made  without  sufficient 
reference  to  the  original  strength  of  the  bridge,  and  the  weight  which 
it  had  to  support,  and  therefore  that  it  acted  as  an  aggravation  of 
the  evil. 

4.  That  in  the  original  construction  of  the  bridge,  the  casualty  of  a 
great  load  all  on  one  side  does  not  appear  to  have  been  contemplated ; 
if  it  had  been,  I  think  that  the  links  on  that  side  would  have  consisted 
of  more  than  the  two  bars,  any  one  of  which  was  unequal  to  the  load 
which  the  bridge  was  likely  to  carry. 


BALLE  KHAL  SUSPENSION  BRIDGE. 

This  bridge,  which  has  lately  fallen,  had  just  been  erected  about 
four  miles  from  Calcutta.  It  consisted  of  a  single  curve  of  250  feet 
span,  with  18  feet  of  platform.  The  height  of  the  points  of  suspen- 
sion above  the  plank  level,  which  was  equal  to  the  deflection  of  the 
chain,  was  26  feet  or  the  chord  line  nearly.  The  angle  of  sus- 
pension was  therefore  about  19°  51'.  The  platform  was  supported  by 
two  main  chains,  one  on  each  side  of  the  bridge,  composed  of  links  of 
round  bar  iron  1  3 -eighths  inch  in  diameter,  and  10  feet  long.  There 
were  15  of  these  links  resting  on  the  towers  at  each  point  of  suspen- 
sion, and  from  thence  at  each  joint  the  number  was  lessened  one  link, 
till  at  the  centre  the  sectional  area  of  the  chain  was  reduced  to  2  bars 
1  -eighth  inch  in  diameter.  The  oblique  suspending  rods  depended  from 
the  chain  at  each  joint  in  pairs ;  they  were  a  quarter  of  an  inch  in 
diameter,  and  the  angle  at  which  they  were  attached  to  the  platform 
varied  from  67^  42'  to  10°,  becoming  more  and  more  acute  as  they 
aj)prouched  nearer  the  centre  of  the  bridge.    There  were  three  pairs 
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of  these  suspending  rods  at  each  point  of  suspension,  which  supported 
23  feet  of  the  roadway  at  each  end  of  the  bridge,  taking  the  weight 
thereof  immediately  to  the  tower  link  without  affecting  the  curve  of 
the  chains.  Thus  250—23  X  2  =  204  feet  =  the  length  of  platform 
supported  by  the  chains. — See  the  Mechanics^  Magazine,  for  Oct.  19, 
1844,  which  contains  a  detailed  account,  illustrated  by  plans,  sections, 
and  elevations. 


FALL  OF  BRIDGES  AND  VIADUCTS. 

That  either  Compression  or  Suspension  Bridges,  no  matter  of  what 
material,  should  be  crushed  under  their  own  weight,  or  be  destroyed 
by  the  effects  of  a  gale,  the  pressure  of  a  transit  load,  or  in  fact,  that 
they  should  at  any  time  break  down  before  they  are  fairly  worn  out, 
is  a  subject  that  deserves  the  most  searching  investigation.  A  bridge 
being  a  costly  structure,  it  ought  to  last  as  long  as  the  material  of 
which  it  is  built ;  but  this  is  not  the  case,  for  nothing  is  more  com- 
mon than  to  hear  of  the  destruction  of  new,  as  well  as  of  old  bridges. 
If  any  implement,  such  as  the  common  spade  or  shovel,  or  any  other 
ordinary  instrument,  did  not  endure  a  reasonable  wear  and  tear,  the 
cause  of  it  would  be  easily  found  out ;  and  the  great  defect  that  exists 
\iit\iQ  construction  of  bridges  would  be  discover  edwiththe  same  facility, 
did  we  not  allow  custom  and  other  circumstances  to  warp  our  judgment. 
Bridges  are  combined  brackets,  that  should  be  dependent  only  on  their 
bases  or  abutments,  and  the  strength  of  the  material  of  which  they 
are  constructed,  like  the  human  arm,  which  depends  on  the  shoulder, 
and  not  on  the  fingers'  ends,  or  the  limb  of  the  oak,  which  is  sus- 
tained by  the  larger  part  of  the  branch  that  grows  from  the  tree,  and 
not  by  the  ends  of  the  twigs  at  its  farthest  projection.  But  bridges 
have  hitherto  been  made  to  rest  on  their  centres,  as  beams  in  archi- 
thecture  ;  and  hence  the  superfluous  material  in  them,  with  the  im- 
mense accumulation  of  leverage  that  exists  on  their  centres,  is  the 
cause  of  their  undulation  and  destruction.  For  instance,  in  a  com- 
mon bridge,  whose  depth  is  1*20  of  its  length,  and  the  weight  1,000 
tons,  the  central  forces  are  5,000  tons,  instead  of  which  no  descrip- 
tion of  force  or  weight  should  exist  on  the  centre  of  the  arch  of  any 
bridge,  for  it  is  but  the  extremity  of  two  projectio7is.  Thus,  then, 
in  this  bridge,  from  its  mode  of  construction,  6G6  tons  of  material, 
and  4,500  tons  of  power,  are  lost. — From  a  Lecture  on  Mr.  Dredge'' s 
System  of  Bridge  Building,  read  before  the  Agricultural  Society, 
Bath.   

EXPEDITIOUS  BRIDGE-BUILDING. 

Mr.  Dredge  has  erected  a  Bridge  over  the  Blackwater  River,  county 
Tyrone,  Ireland.  This  Bridge  has  been  in  contemplation  nearly 
forty  years,  the  only  obstacle  being  the  immense  expense  of  any  struc- 
ture on  the  old  system,  and  probably  for  forty  or  a  hundred  years 
more  the  county  would  have  been  deprived  of  the  advantage  now  con- 
ferred, but  for  Mr.  Dredge's  estimates,  and  his  highly- approved  plan. 
Mr.  Dredge  has  not  added  much  to  the  long  delay,  by  any  dilatory 
process  of  construction  ;  when  the  iron  was  on  the  ground  he  atsonished 
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the  public  with  the  rapidity  of  the  work,  the  bridge  being  extended  and 
completed  in  one  week.  The  bridge  is  74  feet  span,  and  for  the 
heaviest  traffic.  It  was  erected  at  the  cost  of  the  Earl  of  Caledon. — 
Wiltshire  Independent. 


GRAVESEND  NEW  PIER. 

On  April  8,  Mr.  J.  B.  Redman  described  to  the  Institution  of 
Civil  Engineers,  the  new  Cast-iron  Pier  at  Gravesend  just  completed 
from  his  designs.     The  paper  gave  an  account  of  the  mode  of 
construction   adopted,  illustrated   by   drawings,  and  a  model  by 
Mr.  Salter.     The  pier  is  situated  in  front  of  the  Terrace  Gardens, 
in  a  line  with  Harmer  Street.    The  length  is  250  feet,  and  is  supported 
upon  twenty-two  Doric  columns  of  cast-iron  28  feet  long,  weighing 
nearly  ten  tons  each.     The  first  tier  is  situated  at  high-water  mark, 
and  from  thence  there  are  three  spans  of  50  feet  each  to  the  pier-head, 
which  is  90  feet  long  by  30  feet  wide.     Horizontal  iron  girders 
support  the  platform,  and  the  external  girders  are  enclosed  by  an 
entablature  which  also  forms  the  parapet.     At  the  south  end  are 
solid  abutments  and  wing  walls  to  support  the  approach,  and  stone 
offices  with  turrets  flank  the  entrance.     The  first  tier  of  girders  is 
carried  over  the  esplanade  in  front  of  the  gardens,  which  is  thus 
continued  underneath  the  pier  ;   the  whole  area  of  the  platform  is 
covered  by  wrought-iron  roof,  boarded  and  slated,  and  supported  upon 
coupled  iron  pilasters,  with  corrugated  iron  pannels  between,  and  the 
sides  can  be  enclosed  at  will  by  shutters.     Skylights  are  introduced 
in  the  roof.     The  approach  from  the  river  is  by  a  double  flight  of 
steps,  with  landings  to  suit  all  states  of  the  tide.     A  powerful  light  is 
exhibited  from  a  cast-iron  lighthouse  surmounting  the  junction  of  the 
roofs  at  the  pier  head,  which  is  supported  upon  a  system  of  iron 
tnissing  43  feet  in  span  ;  octagonal  copper  gas  lamps  are  suspended 
from  the  apex  of  the  roof.     This  structure  has  been  designed  to  ofl*er 
but  little  obstruction  to  the  navigation,  and  there  is  a  clear  headway 
of  eight  feet  underneath  at  highwater  spring  tides.      The  paper 
described  the  method  adopted  in  getting  in  the  foundations,  which 
was  one  of  the  chief  features  of  the  paper,  as  the  method  was  novel, 
viz.  by  sinking  cast-iron  cylinders  to  a  depth  varying  from  9  to  14 
feet  below  the  level  of  low- water  mark  of  spring  tides,  and  keeping 
their  tops  always  raised  above  high- water  mark,  the  ground  was  ex- 
cavated from  within  them,  and  they  were  filled  with  solid  rock  to  the 
level  of  low-water  mark,  where  the  columns  were  bedded  on  the  strong 
basis.    The  work  occupied  two  years  in  its  construction. 


PUBLIC  WORKS  FOR  PUBLIC  BENEFIT. 

The  Manchester  Gas  Works,  now  the  most  extensive  in  Great 
Britain,  or  in  the  world,  were  first  commenced  in  1817,  and  in  De- 
cember of  that  year  the  Manchester  public  were  first  suppUed  with 
gas  from  the  establishment,  at  the  charge  of  15s.  per  1,000  cubic  feet. 
The  funds  for  this  purpose  were  supplied  by  the  Commissioners  of 
Police,  out  of  the  police  funds  ;  (but  which  were  afterwards  repaid  by 
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virtue  of  an  Act  of  Parliament  giving  power  to  the  Commissioners  of 
Police  to  borrow,  for  this  and  other  purposes  therein  named,  a  sum 
not  exceeding  80,000/.,)  and  have,  almost  without  exception,  been 
annually  extended  ;  contemporaneously,  however,  with  almost  an  an- 
nual reduction  in  prices,  so  that  at  the  present  period,  the  smallest 
consumer  only  pays  6s.  per  1,000  cubic  feet,  and  the  largest  (say 
80,000  feet)  only  5s.  per  1,000  feet!  With  these  comparatively  low 
charges,  the  Gas  Committee  will,  however,  pay,  or  have  paid,  during 
the  present  year,  a  sum  exceeding  50,000/.  to  the  Committee  of  the 
Improvement  Fund  !  Extensive  as  are  the  Manchester  Gas  Works 
at  the  present  moment,  a  further  extension,  (and  which  almost  seems 
incredible),  is,  it  is  said,  now  contemplated.  On  the  authority  of  one 
of  the  Gas  Board,  it  may  be  stated,  that  such  is  the  increasing  demand 
for  gas,  and  such  its  probable  immediate  want,  that  the  public  need 
not  wonder  if,  in  the  next  two  years,  the  works  should  be  further 
extended  33  per  cent.  And  of  the  then  extent,  some  idea  may  be 
formed,  when  it  is  stated  that  there  are  now  gasometers  erected 
capable  of  containing  1,500,000  cubic  feet!  Such  is  a  brief  outline 
of  the  Manchester  Gas  Works.  The  great  and  rapid  extension  of 
this  establishment,  as  well  as  the  successful  management  of  them,  has 
for  many  years  been  under  Mr.  Thomas  Wroe,  but  whose  declining 
health  renders  it  improbable  that  his  invaluable  services  can  be  much 
longer  continued ;  let  them,  however,  cease  when  they  may,  he  will 
leave  behind  him  a  lasting  record  of  his  successful  superintendence. 
It  may  not  be  irrelevant  to  remark,  that  the  very  large  annual  profits 
arising  from  the  Manchester  Gas  Works  are  applied  (by  a  committee 
known  as  the  Improvement  Committee),  for  the  purpose  of  forming 
new  streets,  widening  existing  ones,  opening  such  as  appear  to  require 
increased  ventilation,  and  in  general  to  such  improvements  as  more 
especially  relate  to  the  forming  of  better  thoroughfares  in  the  town. 
Every  individual  rate-payer,  therefore,  though  perhaps  he  may  fancy 
that  he  is  paying  liberally  for  artificial  lights,  has,  nevertheless,  the 
satisfaction  to  behold  a  succession  of  improvements  going  on  on  every 
side,  at  once  an  honour  to  the  manufacturing  metropolis  of  the  world, 
as  well  as  of  great  personal  safety  and  comfort  to  every  inhabitant. — 
Midland  Counties  Herald, 


PLANK  ROADS  IN  CANADA. 

The  experiment  of  Planking  Public  Roads  has  been  successful  in 
an  eminent  degree  in  Canada.  One  between  London  and  Port  Stanley, 
30  miles  long,  is  already  finished ;  and  another  now  constructing  between 
Port  Dover  and  Hamilton,  50  miles  long,  and  a  third  between  London 
and  Hamilton,  80  miles  in  extent,  are  now  under  contract.  They  are 
laid  for  double  and  single  tracks,  the  expense  of  the  former  being  4,000 
dollars,  and  the  latter  at  3,000  dollars  per  mile.  The  roads  already 
constructed  are  expected  to  last  ten  years. 


FIRE-PROOF  WAREHOUSES. 

Mr.  Fairbairn,  C.E.,  has  communicated  to  Jameson's  Journal^ 
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No.  75,  a  Report  "  On  the  Construction  of  Fire-proof  Buildings 
in  which  he  maintains  that,  in  order  to  give  perfect  security,  ware- 
houses must  be  constructed  upon  different  principles,  which  may  be 
enumerated  as  follows,  viz.: — 

1 .  The  whole  of  the  building  to  be  composed  of  non-combustible 
materials,  such  as  iron,  stone,  or  bricks. 

2.  In  order  to  prevent  fire,  whether  arising  from  accident  or  spon- 
taneous combustion,  every  opening  or  crevice  communicating  with  the 
external  atmosphere  to  be  closed. 

3.  An  isolated  stone  or  iron  staircase,  (well  protected  on  every  side 
by  brick  or  stone  walls,)  to  be  attached  to  every  story,  and  the  stair- 
case to  be  furnished  with  a  line  of  water-pipes  communicating  with 
the  mains  in  the  street,  and  ascending  to  the  top  of  building. 

4.  In  a  range  of  stores,  the  different  warehouses  to  be  divided  by 
strong  partition  walls,  in  no  case  less  than  18  inches  thick,  and  no 
more  openings  are  to  be  made  than  are  absolutely  necessary  for  the 
admission  of  goods  and  light. 

5.  That  the  iron  columns,  beams,  and  brick  arches,  be  of  strength 
sufficient,  not  only  to  support  a  continuous  dead  pressure,  but  to  resist 
the  force  of  impact  to  which  they  are  subject  by  the  falling  of  heavy 
goods  upon  the  floors. 

Lastly,  that  in  order  to  prevent  accident  from  intense  heat  melting 
the  columns,  in  the  event  of  fire,  in  any  of  the  rooms,  a  current  of 
cold  air  be  introduced  into  the  bottom  of  the  columns  from  an  arched 
tunnel  under  the  floors. 

For  further  details,  see  the  entire  paper,  printed  as  above. 

Phillips's  fire  annihilator. 
Dr.  Ryan  has  given  a  lecture,  at  the  Royal  Polytechnic  Institution, 
On  Fire,"  for  the  purpose  of  noticing  an  apparatus  lately  invented 
by  Mr.  Phillips,  of  Bloomsbury-square,  called  the  **  Fire  Annihilator.'' 
Dr.  Ryan  first  explained  the  nature  of  combustion  and  of  fire.  After 
referring  to  the  phlogiston  theory  of  the  earlier  chemists,  and  the 
more  modern  views  of  Lavoisier  and  others,  the  lecturer  proceeded  to 
prove,  by  a  number  of  experiments,  that  combustion,  under  all  circum- 
stances, is  the  result  and  companion  of  chemical  action.  A  con- 
siderable portion  of  his  lecture  was  afterwards  devoted  to  the  con- 
sideration of  supporters  and  non-supporters  of  combustion,  or  to  those 
conditions  which  are  necessary  either  to  maintain  fire,  or  to  prevent  its 
action  ;  he  more  especially  pointed  out  the  eflfect  of  volumes  of  free 
nitrogen  or  free  carbonic  acid  upon  the  flame  of  coal  gas  ;  and,  after 
showing  that  combustion  instantly  ceased  in  an  atmosphere  containing 
but  a  small  per  centage  of  these  gases,  he  proceded  to  explain  that  Mr. 
Phillips  used  a  mixture  of  coke,  nitre,  and  sulphate  of  lime,  with  a 
little  water — the  products  of  its  ignition  were  principally  free  nitrogen, 
carbonic  acid,  and  water  vapour.  To  illustrate  the  office  of  the  ap- 
paratus, which  for  a  large  house  is  only  the  size  of  a  small  stove,  Dr. 
Ryan  kindled  a  fire  of  patent-wood,  to  which  he  added  about  half  a 
pint  of  spirits  of  turpentine,  in  an  iron  house  ;  when  the  flame  was  at 
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its  height,  he  introduced  a  small  apparatus,  holding  not  more  than  two 
ounces  of  his  material,  and  in  half  a  minute  the  fire  was  completely 
extinguished,  and  the  audience  expressed  their  approbation  by  loud  and 
repeated  applause  ;  and  it  may  be  naturally  expected  that  they  would 
be  much  interested  in  the  experiment  of  a  system  involving  the  security 
of  life  and  property.  As  the  apparatus  is  small,  and  may  be  kept 
charged,  requiring  only  the  action  of  a  trigger,  on  the  alarm  of  fire  it 
may  be  carried  to  any  part,  and  immediately  used.  It  will  prove  of 
vast  utility  in  ships,  as  it  may  be  placed  in  the  hold,  and  on  an  alarm 
of  fire,  the  trigger  may  be  pulled,  and  the  gas  will  eacape,  thus  putting 
a  stop  to  the  ravages  of  the  devouring  element. 


NE"W  VENTILATOR. 

General  Dembiniski  describes  a  simple,  but  powerful  Ventila- 
tor, in  use  in  Hungary.  It  is  a  girouette  (weathercock),  the  hoilow 
cylindrical  tube  of  which  communicates  with  the  apartment.  This 
cylinder  is  connected  with  another  horizontal  cylinder,  leaving  a  small 
round  space  between  the  two  surfaces.  The  wind  rushing  into  this 
space,  puts  the  column  of  air  of  the  internal  cylinder  in  motion,  and 
rapidly  aspires  the  foul  air  of  the  apartment. 


BAILLIE^S  slide-valve  TRANSPARENT  VENTILATOR. 

This  Ventilator  consists  first  of  a  series  of  louvres  of  glass,  which 
are  permanently  fixed  at  a  certain  inclination,  so  that  the  currents  of 
air  may  be  directed  upwards  and  dispersed  ;  and,  secondly,  of  a  sliding 
valve,  likewise  of  glass,  which  regulates  the  quantity  of  air  admitted, 
and  which,  when  closed,  renders  the  openings  perfectly  air-tight :  the 
whole  is  contained  in  a  neat  thin  frame,  which  may  be  readily  adapted 
by  a  common  glazier  to  any  of  the  panes  of  a  window ;  the  frame 
itself,  when  thus  fixed,  seems  to  coincide  with  the  sash  bars,  and  the 
rest  of  the  ventilator  being  quite  transparent,  the  general  appearance 
is  by  no  means  displeasing. 

Several  advantages  arise  from  having  the  louvres  stationary,  instead 
of  being  moveable  :  for  example  — First,  the  draught  of  cold  air  is 
avoided,  which  in  the  case  of  moveable  louvres  enters  through  the 
interval  that  is  required  to  be  left  between  their  ends  and  the  sides  of 
the  frame.  Secondly,  this  apparatus  has  no  joints,  nor  other  working 
parts  where  the  dust  can  accumulate  and  become  hardened  so  as  to 
obstruct  their  action ;  but  it  may  be  closed  in  a  perfectly  air-tight 
manner,  even  in  the  most  dusty  situations.  Thirdly,  its  construction 
is  so  simple,  that  nothing  but  rough  usage  could  injure  it ;  and  if  out  of 
order,  it  mav  be  repaired  by  any  ordinary  workman. — Builder, 
No.  126. 


HEATING  BY  STEAM. 

From  Mr.  Beman's  valuable  History  of  Warming  and  Ventilating 
Rooms  and  Buildings,  we  extract  the  following  Table,  collected  from 
cases  given  by  various  parties,  which  **  exhibits  the  practical  eff'ect  of 
a  given  surface  of  steam -pipe  in  keeping  a  certain  cubic  area  of  build- 
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ing  at  a  certain  temperature,  when  the  external  air  was  under  the 
freezing  point  of  water  : — 


Description. 


Cubic  feet 
of  space 
heated  by 
one  square 
foot  of 
pipe. 


Tempe- 
rature 
of  inter- 
nal air. 


A  chapel ;  cast-iron  pipes  

A  meeting-house  ;  cast-iron  pipes  

A  church ;  massive  walls  and  stone  pillars,  inside 
stone,  no  plastering  or  wainscot,  except  for  seats,  cast- 
iron  pipes   

Dining-room  ;  cast-iron  pipes  

Ditto,  containing  8,400  cubic  feet  of  space,  15  feet  from 
floor  to  ceiling   

Public-room ;  cast-iron  pipes  

Cotton-mill ;  tin-plate  pipes,  not  painted  

Six  cotton-mills,  each  containing  on  an  average  205,006 
cubic  feet,  cast-iron  pipes  

Staircase,  average  of  five,  with  lantern  lights  

Average  of  four  others  with  window  in  wall   

Rooms  in  an  inn  

Counting-house,  lighted  from  the  ceiling   

Average  of  three  do.  lighted  from  side  

Average  of  seven  rooms  in  a  public  building,  heated  by 
an  ornamental  cast-iron  vase  in  each,  g  inch  thick  ; 
greatest  eifect.  

One  of  the  rooms,  fitted  with  a  double  window,  could 
be  kept  at   

Calico-printers'  work-room  

Ditto  press-room  

Forcing-house   

Drying-house  ;  cast-iron  pipe  

Ditto       tin-plate  pipes  

Ditto      walls  and  windows  defective  

Forcing-house,  glass  very  defective   

Printing-office ;  four  floors  average  


400 
370 


270 
180 

209 
306 
200 

175 
163 
174 
200 
256 
243 


60^ 


48«' 


C2«> 
54" 


56<> 
56° 


61° 
64" 


140 

50« 

64° 

90 

80'' 

144 

SO'' 

30 

800 

80 

100" 

40 

90o 

23 

900 

25 

730 

266-5 

60" 

**The  quantity  of  steam -heated  surface  required  to  produce  a  cer- 
tain average  temperature  may  be  readily  approximated  by  dividing  the 
cubic  contents  in  feet  of  the  building  to  be  heated  by  the  number 
placed  in  the  first  column  opposite  the  description  of  a  similar  build- 
ing. Thus,  for  a  factory  containing  100,000  feet  of  space,  thisnumber 
divided  by  175  in  the  table  will  give  574*2,  which  is  the  number  of 
square  feet  of  pipe  surface  that  will  keep  it  at  a  temperature  of  80°  in 
the  coldest  weather.  If  the  cubic  area  of  a  dining-room  be  5,000  feet, 
this  divided  by  140,  one  of  the  numbers  in  the  table,  will  give  about 
35*7  square  feet  of  steam-pipe  surface  required  to  warm  it  to  a 
summer  heat,  with  the  air  outside  at  the  freezing-point.  These,  it  is 
obvious,  although  rough,  are  safe  practical  estimates  that  may  be 
applied  and  depended  on  in  numerous  analogous  cases. 

**  The  required  quantity  of  steam-pipe  is  sometimes  estimated  in 
another  way.  If,  for  example,  200  cubic  feet  of  air  are  to  be  supplied 
in  a  minute  to  a  room  which  is  to  be  kept  at  a  temperature  of  60°, 
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when  the  external  air  is  at  the  freezing  point,  and  the  average  heat  of 
the  surface  of  the  steam-pipe  is  to  be  200°,  then,  if  the  difference 
between  the  temperature  the  room  is  to  have  and  the  external  air  be 
multiplied  by  the  number  of  cubic  feet  of  air  required  per  minute, 
and  the  product  divided  by  2*1  times  the  difference  between  200  and 
the  temperature  of  the  room,  the  quotient  will  give  the  number  of 
square  feet  of  heating  surface  required,  thus:  — (60  —  32) 
X  200  =  5600'^2•l  (200— 60°)  =  19.  which  is  the  square  feet  of 
heating  surface  to  be  used. 

An  estimate  formed  from  the  table  omits  the  consideration  of  any 
definite  amount  of  ventilation  ;  and  formed  from  the  rule  above,  omits 
any  reference  to  the  cubic  space  to  be  heated.  For  instance,  a  room 
containing  the  same  number  of  persons  and  windows,  but  of  twice  the 
cubic  capacity,  or  one  with  double  the  superficial  area  of  radiating 
wall,  ceiling,  and  floor,  would  be  supplied  with  the  same  quantity  of 
pipe  !  The  rough  approximation  to  be  had  from  the  table  will  there- 
fore be  found  a  useful  check  on  the  still  rougher  guesses  made  by 
means  of  the  rule. 

**  In  Dr.  Arnott's  method  of  finding  the  amount  of  heating  surface, 
one  of  the  omissions  in  Mr.  Tredhold'srule  is  supplied  :  '  to  maintain,' 
says  the  doctor,  *  in  an  ordinary  apartment  the  agreeable  and  health- 
ful temperature  of  60°,  there  must  be  of  surface  of  steam-pipe,  or 
other  steam -vessel  heated  to  200°  (which  is  the  average  surface  tem- 
perature of  vessels  filled  with  steam  at  212°),  about  one  foot  square 
for  every  six  feet  of  single  glass  window  of  usual  thickness  ;  as  much 
for  every  120  feet  of  wall,  roof,  and  ceiling  of  ordinary  material  and 
thickness ;  and  as  much  for  every  six  cubic  feet  of  hot  air  escaping 
per  minute  as  ventilation,  and  replaced  by  cold  air.  A  window  with 
the  usual  accuracy  of  fitting  is  held  to  allow  about  eight  feet  of  air  to 
pass  by  it  in  a  minute :  and  there  should  be  for  ventilation  at  least 
three  feet  of  air  a  minute  for  each  person  in  the  room.  According  to 
this  approximation,  a  room  16  feet  square  by  12  feet  high,  with  two 
windows  each  7  feet  by  3,  and  with  ventilation  by  them  or  otherwise, 
at  the  rate  of  1 6  cubic  feet  a  minute,  would  require  20  feet  of  pipe  4 
inches  diameter,  or  any  other  iron  vessel  having  the  same  extent  of 
surface.' 

'*  If  pipes  3  inches  diameter  externally  are  to  be  used,  then  the 
amount  in  square  feet  of  heating  surface  multiplied  by  1*09  will  give 
the  number  of  feet  in  length  of  3-inch  pipes  required  ;  or  of  4-inch 
pipes,  if  multiplied  by  '82  ;  of  5-inch  pipes,  by  '66  ;  and  6-inch 
pipes,  by  '55.  Thus,  in  the  above  example,  23*7  X  0*82  =  19*4, 
which  will  represent  the  number  of  feet  of  4 -inch  pipe  required  to 
heat  200  cubic  feet  of  air  in  a  minute  from  the  temperature  of 
30°  to  60°. 

The  allowance  made  for  the  expansion  of  cast-iron  pipes  is  in 
practice  inch  in  10  feet,  or  -g-^  of  their  length.  When  heated  from 
32°  to  212°,  cast-iron  expands  ttfo         length,  bar  -iron  •gy'5>  copper 

brass         tin  4^^,  lead  zinc 

The  size  of  the  boiler  is  regulated  by  the  capacity  of  the  heating- 
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pipes.  As  much  space  is  left  for  the  steam  in  the  boiler  as  is  equal 
to  all  the  steam  in  the  pipes ;  and  the  space  for  the  water  may  be 
about  one-eighth  less.  The  water-line  should  always  be  kept  above 
the  highest  part  of  the  flue.*' 


THE  NEW  ROYAL  GARDEN. 

The  new  Royal  Garden  at  Frogmore,  the  formation  of  which  was 
begun  in  the  spring  of  1842,  is  at  length  completed.  The  space 
within  the  boundary  walls,  which  are  twelve  feet  high,  comprises  an 
area  of  twenty-two  acres  ;  there  is  also  an  inner  wall  of  the  same 
height,  distant  about  a  hundred  feet  from  the  former,  and  extending 
round  three  sides  of  the  enclosure,  the  north  side  of  which,  for  the 
space  of  nearly  a  thousand  feet  in  length,  forms  the  site  of  a  mag- 
nificent range  of  metallic  forcing-houses,  &c.,  which  have  been 
recently  erected  by  Mr.  Thomas  Clark,  of  Birmingham,  and  which 
constitute  by  far  the  most  attractive  and  imposing  features  of  the 
gardens.  (This  range  of  houses  was  constructed  under  the  immediate 
superintendence  of  Mr.  John  Jones,  the  manager  of  Mr.  Clark's 
works,  whom  the  late  Mr.  Loudon  styled  "  the  best  hot-house  builder 
in  Britain. Each  wing  of  this  extensive  range  consists  of  a  spacious 
vinery,  in  the  centre,  one  hundred  and  two  feet  nine  inches  in  length, 
two  peach-houses,  each  fifty-six  feet  eight  inches  long  ;  two  pineries, 
each  fifty-three  feet,  and  a  green-house,  fifty  feet ;  the  latter  forms 
the  terminus  of  the  wing,  the  various  divisions  of  which  communicate 
with  each  other  by  means  of  five  intervening  corridors,  or  lobbies,  each 
seven  feet  long.  It  is  scarcely  necessary  to  say  that  this  unique 
assemblage  of  horticultural  buildings  combines  every  really  valuable 
improvement  which  has  been  introduced  during  the  last  half  century, 
amongst  which  should  be  specially  noticed  the  contrivances  for  venti- 
lation, which  are  at  once  simple  and  beautiful,  and  have  the  additional 
merit  of  being  perfectly  new  and  original ;  by  the  turning  of  a  small 
windlass  (which  a  mere  child  may  do)  any  quantity  of  air  may  be 
introduced,  and  increased  or  diminished  at  pleasure,  over  the  whole 
interior  surface  of  the  buildings.  The  total  length  of  the  entire  line  of 
buildings,  when  completed,  will  be  936  feet,  or  312  yards — an  extent 
which,  for  a  single  range,  is  believed  to  be  without  a  parallel  in  the 
horticultural  world. — The  United  Gardeners^  Journal. 


ARTESIAN  WELLS. 

At  a  late  meeting  of  the  Paris  Academy  of  Sciences,  M.  Arago  spoke 
on  the  project  of  establishing  another  Artesian  well  in  the  Jar  din  des 
Plants,  whose  tepid  waters  could  be  used  for  the  hot-houses  and  other 
purposes.  The  expense  of  boring  that  of  Grenelle  has  been  nearly 
one  million  of  francs,  its  depth  being  546  metres.  Allusion  was  made 
to  the  well  of  Mondorf  (in  Germany),  whose  depth  is  671  metres,  and 
which  has  been  made  at  an  expense  of  merely  75,000  francs.  The 
temperature  of  the  water  issued  from  the  latter  is  34°  Celsius. 
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NEW  CHIMNEY. 

On  March  31,  Mr.  E.  M.  Foxhall  described  to  the  Institute  of 
British  Architects,  the  mode  adopted  in  constructing  the  Chimney- 
connected  with  the  saw-mills  erected  at  Mr.  Cubitt's  premises, 
Pimlico.  The  peculiar  features  of  the  chimney  are,  first,  that  instead 
of  presenting  the  usual  unsightly  appearance  of  an  ordinary  steam- 
engine  chimney,  the  shaft  being  encased  in  a  tower,  the  structure 
assumes,  with  but  little  additional  expense,  the  appearance  of  an 
Italian  campanile ;  and,  secondly,  from  the  mode  of  construction 
employed,  the  smoke  shaft  being  unconnected  with  the  tower,  an 
opportunity,  such  as  rarely  occurs  on  so  extensive  a  scale,  is  afforded 
of  ascertaining  the  effect  of  heat  in  expanding  brickwork.  The  smoke 
shaft  is  circular,  and  about  120  feet  in  height,  the  internal  diameter 
is  5  feet :  for  24  feet  from  the  footings  the  brick- work  is  14  inches  in 
thickness,  after  which  it  is  reduced  to  10  inches,  then  to  9,  8,  7,  and 
finally  to  6  inches,  the  bricks  being  of  a  segmental  form  made  for  tlie 
purpose.  The  variation  in  the  heat  of  the  chimney  is  never  more 
than  250°  of  Fahrenheit,  and  by  a  gauge  placed  at  the  height  of  90 
feet  from  the  ground,  the  brick -work  is  found  with  that  heat  to  rise 
nearly  f  of  an  inch ;  proving  clearly  that  the  materials  with  which  an 
architect  has  to  deal  are  constantly  varying  in  their  bulk  with  the 
changes  in  the  temperature  of  the  atmosphere.  The  upper  portion  of 
the  tower,  besides  a  belfry  and  clock-room,  affords  space  for  a 
capacious  cistern  for  the  supply  of  the  steam  boiler,  should  occasion 
require  its  being  brought  into  action  either  through  the  failure  of  the 
force-pump,  through  the  evaporation  of  water  from  the  boilers,  or 
neglect  in  filling  them  at  the  proper  time,  thereby  diminishing  to  a 
great  extent  the  risk  of  explosion  from  such  causes,  and  rendering  the 
boilers  less  liable  to  be  deranged.  These  advantages,  together  with 
the  saving  of  fuel  in  consequence  of  the  smoke  shaft  being  protected 
from  cooling  influences,  are  considered  to  compensate  amply  for  the 
increased  outlay. 


moving  brick  houses. 
The  Boston  Daily  Advertiser,  of  the  20th  Dec.  1844,  says :  A 
very  neat  and  successful  operation  was  performed  in  Lincoln-street, 
in  the  removal  of  a  block  of  two  large  three- story  Brick  Dwelling- 
houses,  a  distance  of  some  ten  or  fifteen  feet  for  the  widening  of  the 
street.  The  new  foundation  for  the  houses  had  been  of  course  pre- 
viously prepared,  and  the  houses  themselves  were  placed  on  a  sort  of 
railway,  preparatory  to  their  removal.  The  movement  was  effected 
by  means  of  jack  screws,  acting  in  a  horizontal  direction.  The  con- 
struction of  the  tracks,  or  ways,  was  novel  and  extremely  simple. 
They  consisted  of  double  lines  of  cast-iron  plates,  inserted  between  the 
foundations  of  each  of  the  walls  of  the  building  itself ;  and  for  wheels, 
or  rollers,  cannon  balls  of  equal  size  were  placed  between  the  two  lines 
of  plates — the  upper  plates  being  inverted.  As  the  foundations  of 
these  ways  consisted  of  the  original  foundation  of  the  building,  there 
could  of  course  be  no  hazard  of  yielding,  and  as  the  whole  building  rested 
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on  walls  of  equal  size,  it  was  moved  without  any  dislocation  or  crack- 
ing of  the  walls  in  any  part,  or  of  the  finishing.  The  operation  of  the 
building  was  performed  under  the  direction  and  superintendence  of 
Mr.  Preston,  of  the  Board  of  Aldermen,  and  has  been  accomplished 
with  entire  success.  We  understand,  also,  that  it  has  been  done  at  a 
very  moderate  expense,  compared  with  the  advantage  gained  of  plac- 
ing the  whole  edifice  on  its  new  foundation,  without  the  slightest 
injury,  and  without  hazard  of  serious  accident.'' 


BRITISH  ENTERPRISE. 

Some  curious  particulars  are  given  in  a  Montevideo  journal,  of 
British  Enterprise,  one  of  whose  remarkable  features  is  a  ship  sailing 
on  a  level  of  18,000  feet  above  the  sea.  In  1826,  says  the  account  in 
question,  Messrs.  Rundell  and  Bridge,  the  London  jewellers,  pur- 
chased the  gold  mines  of  Tipuani,  and  the  emerald  mines  of  Illimani, 
and  sent  over  Mr.  Page  as  their  agent.  These  mines  are  situate  on 
the  banks  of  the  Lake  Chiquito,  248  English  miles  long,  150  in 
breadth,  and  hitherto  unfathomed  in  many  parts.  In  the  neighbour- 
hood of  Tipuani,  are  other  productive  mines,  belonging  to  General 
O'Brien  and  an  Englishman  of  the  name  of  Begg.  The  only  vegeta- 
ble produce  of  the  district  is  a  species  of  red  potatoe  called  chusma, 
and  a  few  nutritious  plants ;  but  to  the  east  of  the  Lake,  at  Copa- 
casana  and  in  the  valleys  of  the  Bolivia,  are  cultivated  maize,  barley, 
and  fruit-bearing  trees.  The  difficulty  of  feeding,  from  their  own 
scanty  region,  the  large  body  of  Indians  working  in  the  mines,  sug- 
gested the  idea  of  building  a  vessel  for  the  navigation  of  the  lake  ;  and 
General  O'Brien,  and  Messrs.  Page  and  Begg,  determined  to  make 
the  attempt.  Mr.  Page  purchased  an  old  brig,  in  the  port  of  Arica, 
stripped  her  of  her  anchors,  sails,  and  rigging  ;  and  succeeded,  with 
extreme  difficulty,  in  conveying  the  hull  to  the  mouth  of  the  Apolo- 
bambo,  whose  waters  fall  into  the  Chiquito  Lake.  Thither  he  brought 
workmen  from  Arica,  built  stocks,  and  after  two  years  of  painful  and 
unceasing  labonr,  succeeded  in  launching  his  vessel  on  the  Lake,  and 
opening  a  regular  communication  with  the  produce  of  the  valleys  of  the 
Bolivia.  The  brig  is  well  found  in  all  things — save  for  her  want  of  an- 
chors, which  it  has  been  impossible  to  carry  to  such  a  height.  General 
O'Brien  and  Mr.  Begg  are  I'eported  to  have  executed  other  works  of  a 
boldness  not  less  surprising.  They  have  transported  a  steam-engine 
across  the  Cordilleras — dug  through  the  metalliferous  hills  of  Lacay- 
cota,  a  canal  2,000  feet  in  length,  traversed  by  nine  locks,  and  laid 
down  a  railroad  at  its  extremity,  for  the  conveyance  of  their  ore. 


nasmyth's  steam  hammer. 
Dr.  Greene  has  described  to  the  British  Association,  Mr.  Na- 
smyth's Steam  Hammer  for  Pile  Driving.  In  a  letter  received  from 
Mr.  Nasmyth,  dated  Devonport,  it  was  stated  that  at  the  first  trial 
with  a  part  of  the  machine  at  the  manufactory,  it  drove  a  pile  14  inches 
square,  and  18  feet  in  length,  15  feet  into  the  ground  with  20  blows  of 
the  monkey,  the  machine  then  working  70  strokes  a  minute ;  the 
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ground  was  a  coarse  ground  embedded  in  a  strong  tenacious  clay,  per- 
forming this  work  in  17  seconds.  Tiie  entire  of  the  operations  re- 
quired to  be  performed  on  each  pile  from  the  time  it  is  floated  along- 
side of  the  stage  until  it  is  embedded  in  the  solid  foundation  of  slate 
rock  is  only  4^  minutes.  The  great  stage  which  carries  the  machine, 
boiler,  workmen,  and  every  thing  necessary,  trots  along  on  its  railway 
like  a  wheel-barrow,  and  moves  on  the  diameter  of  a  pile,  the  moment 
it  has  finished  the  last.  It  picks  the  pile  up  out  of  the  water,  hoists 
it  high  in  the  air,  drops  it  into  its  exact  place,  then  covers  it  with  the 
great  magic  cap,  which  follows  it  as  it  sinks  into  the  ground,  then 
thump  goes  the  monkey  on  its  head,  jumping  away  70  jumps  a  minute. 
At  the  first  stroke,  the  pile  sank  6  feet,  its  advance  gradually  dimi- 
nishing until  in  the  hard  ground  above  the  solid  slate  rock  it  was  re- 
duced to  9  inches.  Nothing  can  better  prove  the  superiority  of  the 
principle  of  this  invention,  of  getting  the  momentum  by  a  heavy  weight 
moving  with  small  velocity  over  the  same  momentum,  as  got,  on  the 
old  principle,  by  a  light  weight  moving  with  great  velocity,  than  the 
state  of  the  heads  of  the  piles  as  driven  by  each  process.  Dr.  Greene 
drew  attention  to  a  sketch  of  two  heads  of  piles,  one  56  feet  long, 
driven  by  a  monkey  of  12  cwt.,  falling  from  a  great  height,  and  making 
only  one  blow  in  five  minutes,  and  requiring  20  hours  to  drive  it ; 
this,  though  protected  by  a  hoop  of  iron,  is  so  split  and  shattered  on 
the  head,  that  it  would  require  to  be  re-headed  to  drive  it  any  further. 
The  other,  although  66  feet  long,  was  not  even  supported  by  an  iron 
hoop,  and  the  head  is  as  smooth  as  if  it  were  dressed  off  with  a  new 
plane.  It  w^as  driven  with  a  hammer  50  cwt.,  and  only  three  feet  fall, 
making  70  blows  a  minute. 

One  of  these  Cyclopean  forge  instruments  has  just  been  added  to  the 
hammer  mill  of  the  Hayle  Foundry,  in  Cornwall.  Its  weight  is  25 
cwt.,  and  the  frame,  which  is  of  cast-iron,  weighs  5  tons  ;  the  anvil 
and  block  weigh  nearly  15  tons;  it  rises  and  falls  perpendicularly, 
giving  a  3J  feet  stroke.  It  is  worked  by  a  14 -inch  cylinder,  and  is 
under  such  command  that  the  superintendent  can  throw  the  whole  of 
its  weight  on  the  head,  or  reduce  the  blow  to  the  weight  of  a  common 
sledge-hammer.  As  a  piece  of  mechanism,  it  far  exceeds  anything  of 
the  kind  in  Cornwall. 

COMPRESSED  AIR  IN  MINING  OPERATIONS. 

M.  Triger  has  presented  to  the  Paris  Academy  of  Sciences,  an  ac- 
count of  the  results  obtained  by  him  in  the  recent  application  of  Com- 
pressed Air  in  Mining  Operations.  M.  Triger  having  successfully  used 
compressed  air  as  a  means  of  driving  back  the  masses  of  water  which 
are  found  in  mines,  resolved  also  to  try  its  eff'ect  as  a  motive  power, 
and  states  that  he  has  worked  an  engine  with  it  with  great  effect,  and 
in  situations  where  there  was  not  room  for  the  operation  of  a  steam - 
enginer. 


new  coal-pit  ENGINE  AND  APPARATUS. 

Mr.  D.  Erskine,  F.R.SS.A.,  has  exhibited  to  the  Royal  Scottish 
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Society  of  Arts,  the  model  of  an  improvement,  to  prevent  the  ropes  of 
Coal-pit  Engines  from  being  over-wound,  to  prevent  the  many  accidents 
that  occur  by  the  buckets  being  carried  over  the  pulleys.  To  effect 
this,  the  bucket  is  taken  off  the  pit's  mouth  and  placed  upon  a  plat- 
form, and  the  steam  is  shut  off  from  the  engine  without  the  assistance 
of  the  engineer.  The  full  bucket  is  then  let  down  an  inclined  plane, 
the  weight  of  the  full  bucket  bringing  up  the  empty  one  to  the  en- 
gineer's hand.  The  work  is  thus  done  much  better  and  cheaper,  as 
it  can  be  done  with  fewer  men,  and  without  the  danger  that  often 
occurs  by  careless  men  neglecting  their  duty.  The  Committee  of  the 
above  Society  appointed  to  examine  Mr.  Erskine's  apparatus,  report 
favourably  of  its  efficiency. 


EXPLOSIVE  ACCIDENTS  IN  COAL-MINES. 

On  Jan.  17th,  at  the  first  evening  meeting  for  the  season  of  the 
Royal  Institution,  Mr.  Faraday  lectured  *'  On  the  condition  and  Ven- 
tilation of  the  Coal-Mine  Goaf."  It  is  known  that,  on  occasion  of 
the  late  terrible  explosion  at  the  Has  well  mine,  which  destroyed 
ninety-five  lines,  Messrs.  Lyell  and  Faraday  were  sent  by  the  Govern- 
ment to  attend  the  inquest,  and  examine  the  mine.  This  they  did  ; 
and,  on  their  return  home,  reported  to  Sir  James  Graham  that  the 
deaths  were  the  result  of  what  must  be  considered,  under  the  circum- 
stances, an  accident ;  and  then  further  reported  on  what  is  called  the 
Goaf  in  the  Coal-mine — on  its  condition  as  a  fertile  source  of  explo- 
sion in  mines  infested  with  fire-damp,  and  on  what  appeared  to  them 
a  practical  means  of  removing  that  source  of  danger.  The  matter  of 
this  second  report,  illustrated  by  experiments,  was  the  subject  of  the 
evening.  When,  in  sinking  a  pit,  the  seam  of  coal  is  gained,  the 
miner  works  in  the  direction  of  the  seam,  penetrating  it  by  passages 
which  are  in  the  Haswell  mine  about  5  yards  wide,  and  at  right  angles 
to  each  other ;  and  these  being  in  one  direction  16  yards  wide,  and  in 
the  other  22  yards  apart,  leave,  of  course,  square  blocks  of  coal  of 
these  dimensions,  which  are  called  pillars.  After  a  time  the  coal  of 
these  pillars  is  removed,  the  superincumbent  strata  being  supported 
by  wooden  props,  and  this  constitutes  a  jud.  Lastly,  these  props  are 
withdrawn  ;  and  then  the  rocks  of  the  roof  soon  fall  down,  producing 
a  mass  of  ruins.  The  drawing  of  other  juds  around  tiiose  which  were 
first  removed,  increases  this  heap  of  broken  rocks,  which  then  be- 
comes, with  the  cavity  enclosing  it,  the  goaf.  These  goafs  are  often 
many  acres  in  extent,  and  may  be  conceived  of  as  a  large  hill  of 
broken  strata  rising  up  into,  and  covered  in  by,  the  vault  which  has 
been  left  in  consequence  of  their  fall.  This  vault,  therefore,  is  like  an 
inverted  basin,  which,  because  of  the  rise  in  the  strata  (1  in  24)  may 
be  considered  as  higher  at  one  part  of  its  edge  than  in  other  places, 
and  its  capacity,  if  the  ground  has  not  actually  sunk  at  the  surface,  is 
equal  to  the  coal  removed.  Thus  in  the  Haswell  mine  it  will  be  about 
equal  to  a  space  13  acres  in  extent,  or  1^  times  the  size  of  Lincoln's- 
inn-fields,  by  5  f^'et  in  height.  Fire-damp  is  a  light  gas,  and  it  or 
any  mixture  of  it  with  air  will  be  lighter  than  air.    If  present  in  the 
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workings  near  the  goaf,  it  will  tend  to  rise  and  collect  in  it ;  if  evolved 
in  the  goaf  from  the  dislocation  of  upper  strata,  &c.  it  will  tend  to 
remain  in  the  goaf,  for  a  time  at  least ;  and  though  diffusion  will 
gradually  mix  it  with  the  common  air  of  the  workings,  and  the  venti- 
lation will  tend  to  carry  off,  still  the  latter  is  but  weak  at  the  goaf, 
and  there  is  abundant  evidence  from  accidents  to  prove  that  the  goaf 
is  a  dangerous  place. 

After  stating  these  points  generally,  Mr.  Faraday  proceeded  to  show 
that  if  fire-damp  or  explosive  mixtures  issued  from  the  goaf,  they 
would  pour  out  at  the  upper  edge,  underflowing  there  into  the  mine. 
He  also  shewed  the  extent  to  which,  upon  a  fall  of  the  barometer,  air 
would  issue  out  of  the  goaf,  which,  if  it  were  an  explosive  mixture, 
would  appear  at  the  same  place  ;  and  then  put  forth  the  plan  which 
he  and  Mr.  Lyell  think  is  practicable  for  the  withdrawal  of  the  lower 
portion  of  air  in  the  goaf.  This  consists  in  extending  a  pipe,  6,  8, 
10,  or  12  inches  in  diameter,  from  the  goaf  to  the  return-way  or  to 
the  upcast  shaft.  The  pipe  may  be  either  of  cast-iron,  and  laid  in  the 
floor  of  the  mine,  or,  as  Mr.  Faraday  seemed  to  think  better,  a  slighter 
pipe  of  sheet-iron  or  of  air-proof  cloth,  or  a  wooden  trunk,  suspended 
or  sustained  in  an  open  way,  and  defended  from  falls  by  props,  as  is 
done  elsewhere,  when  necessary,  in  the  mine.  The  goaf-end  is  to  be 
continued  6,  8,  or  10  feet  up  into  the  goaf- vault,  at  some  part  near 
the  upper  edge,  so  that  the  end  of  the  pipe  may  be  always  some  feet 
above  the  level  of  the  upper  edge  of  the  goaf- basin.  The  goaf-end  of 
the  pipe  is  considered  as  variable  and  adjustable  from  time  to  time,  as 
the  change  in  the  form  of  the  goaf  may  make  needful.  If  falls  of  rock 
occur  and  injure  it,  it  is  easily  repaired ;  in  general  it  will  require  no 
other  care  than  to  see  that  it  is  in  order  and  continuous.  By  this 
means  it  is  believed  that  if  any  explosive  mixture  of  gas  be  in  the  goaf, 
its  lowest  level  will  be  preserved  within  the  goaf-vault,  and  at  such  a 
distance  from  its  edge  as  to  prevent  in  most  if  not  in  all  cases  any 
issue  of  it  from  the  goaf  into  the  mine.  Mr.  Faraday  demonstrated, 
by  many  experiments,  with  what  rapidity  the  draught  in  the  chimney 
of  a  small  furnace  withdrew  the  gas  and  smoke  from  inverted  vessels 
in  which  they  had  been  purposely  placed,  even  when  long  tubes  only 
an  inch  in  diameter  were  used,  their  connexion  with  the  chimney  of 
the  furnace  being  made  in  the  most  extemporaneous  and  imperfect 
manner.  In  tubes  also  of  6  inches  in  diameter,  the  velocity  of  the 
current  was  shewn  by  the  smoke  of  puffs  of  gunpowder,  and  the  results 
appeared  to  indicate  that  the  draught  was  quite  sufficient  for  the  pur- 
pose proposed. — Lilerary  Gazette,  No.  1462. 

M.  Chuart  has  submitted  to  the  Paris  Academy  of  Sciences,  an  appa- 
ratus, the  object  of  which  is  to  indicate  the  danger  from  fire-damp,  or 
the  escape  of  gas.  M.  Chuart's  invention  consists  of  a  ball  or  globe, 
contained  in  a  chemical  solution  highly  sensible  to  any  deterioration  of 
the  atmosphere,  and  acting  upon  a  lever,  which  sets  an  index  in 
motion,  and  thus  shows  the  vitiated  state  of  the  atmosphere,  whether 
in  a  mine  or  elsewhere,  long  before  the  common  air  can  be  so  satu- 
rated with  gas,  as  to  explode  on  the  application  of  alight.    M.  Chuart 
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has  added  to  his  invention  an  alarum  bell,  which  is  struck  by  the  lever 
when  the  ball  is  thrown  off  its  equilibrium  by  the  vitiated  state  of  the 
atmosphere.  Since  M.  Chuart  first  exhibited  his  apparatus  he  has 
made  a  great  improvement.  His  ball  was  originally  of  glass,  which 
was  not  only  too  heavy,  but  also  liable  to  breakage.  He  now  makes 
it  of  copper,  so  very  thin  that  its  weight  is  almost  nominal,  and  yet  it 
is  perfect  in  every  part.  We  understand  that  he  arrived  at  this  per- 
fection by  means  of  the  galvanic  process,  which  gives  a  thinner  sub- 
stance than  any  mechanical  means  could  effect  consistently  with  the 
compactness  that  is  required  for  the  certain  operation  of  the  apparatus. 
— Athenceumj  No.  901. 


IMMENSE  BLAST-ENGINE. 

There  has  been  erected  at  Newmains  Iron  Works,  the  pro- 
perty of  the  Coltness  Iron  Company,  an  engine  of  the  high  pressure 
kind,  of  the  largest  dimensions,  we  believe,  in  the  country.  The 
pedestals  on  which  it  stands  are  composed  of  1900  tons  of  solid  mason- 
work  ;  it  has  a  high-pressure  cylinder,  54  inches  diameter,  9  feet 
stroke,  with  nozzles,  and  weighs  10  tons;  with  blowing  cylinder,  122 
inches  diameter,  9  feet  stroke,  with  top  and  bottom  nozzles,  and 
weighs  31  tons.  The  beam  weighs  36  tons,  and  measures  36  feet 
long,  with  6  feet  broad  in  centres ;  the  connecting  rod  works  from  the 
end  of  the  beam,  and  gives  a  stroke  of  12  feet,  and  14  strokes  per 
minute.  The  working  part  is  supported  on  two  columns  and  entabla- 
ture, weighing  22-|  tons.  The  fly-wheel  is  30  feet  diameter,  crank- 
wShaft,  15J  inches  at  journals,  and  weighs  35  tons,  works  at  double 
beat  valves,  with  steam-pipes  21  inches  diameter.  All  the  parts  are 
made  to  sustain  601bs.  on  each  square  inch  of  the  piston  ;  it  is  in- 
tended to  blow  ten  furnaces.  It  was  made  by  Messrs.  Murdock, 
Aitken,  and  Co.  Hill  Street  Foundry,  Glasgow. — Mining  Journal. 

NEW  LIFTING  APPARATUS. 

At  the  new  vast  iron- works,  on  the  western  bank  of  the  Pontypool 
line  of  the  Monmouthshire  Canal,  within  six  miles  of  Newport,  has  been 
introduced  a  novel  Apparatus  for  Lifting  the  Ore  to  the  top  of  the 
blast-furnace,  the  operation  of  which  is  thus  described  in  the  Mon- 
mouthshire Merlin,  A  passenger,  standing  on  the  opposite  bank  of 
the  canal,  in  front  of  the  furnace,  will  observe  immediately  adjoining 
thereto,  and  connected  with  it,  a  high  stage  of  woodwork ;  from  the 
bottom  of  this,  there  will  suddenly  emerge,  and  ascend  slowly  and 
steadily  to  the  height  of  the  furnace,  a  large  iron  tube  or  cylinder 
supporting  a  platform,  covered  with  barrows  of  mine,  coke,  and  lime- 
stone. These  barrows,  having  been  emptied  by  a  man  at  the  furnace 
mouth,  the  tube  is  seen  gradually  to  sink  into  the  earth,  and  the 
platform  descends  with  it.  The  operation  above  described  takes  place 
without  any  noise  or  apparent  working  of  machinery  ;  the  ascent,  as 
we  are  informed,  being  produced  by  the  introduction  of  blast  into  the 
tube,  and  tl.e  descent  by  the  opening  of  a  valve,  which  discharges  it 
again.     By  means  of  this  contrivance,  the  large  outlay  usually 
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required  for  making  back  walls  and  levelling  ground  is  entirely  saved, 
and  the  duties  of  the  furnace  manager  are  much  facilitated. 

COUPLAND's  PATENT  FURNACE. 

This  Furnace  is  the  result  of  some  of  the  many  efforts  that  have 
been  made  to  prevent  smoke  and  save  fuel.  The  coals  are  supplied 
from  below  the  fire  upwards,  and  there  is  at  the  same  time  a  passage 
of  atmospheric  air  passing  through  the  fuel,  by  which  means  all  the 
products  of  the  coals  pass  through  the  incandescent  fuel  above,  and 
are  consumed,  whereby  smoke  is  prevented.  This  is  done  by  lowering 
at  pleasure,  and  in  a  horizontal  position,  by  suitable  apparatus,  a  por- 
tion of  the  fire-bars  sufficiently  below  the  fire  to  enable  a  fresh  supply 
of  fuel  to  be  placed  thereon,  and  then  raising  them  again  to  their 
former  place,  and  retaining  them  there  till  the  fuel  is  consumed  and  a 
fresh  supply  required,  without  interfering  with  the  draught  necessary 
for  the  combustion  of  the  fuel  while  being  so  consumed. 

An  extract  from  the  Liverpool  Health  of  Towns'  Advocate  will 
exemplify  the  increased  heat  gained  by  burning  smoke.  Mr.  H. 
Holdswortb>  of  Manchester,  has  shown,  that  in  the  front  flue  of  a  fur- 
nace, of  common  construction,  the  thermometer  seldom  rose  above 
1100  deg,  Fah.,  and  often  fell  below  940  deg.,  the  mean  being  975 
deg.,  while  in  the  same  furnace,  when  consuming  its  own  smoke,  the 
mean  temperature  was  1160  deg.  Fahr.,  ranging  between  1400  and 
1000  deg.  The  quantity  of  water  evaporated  by  a  pound  of  coal  was 
one  half  greater  than  when  the  smoke  was  not  consumed. — The 
Builder  J  No.  150. 


wooD^s  self-registering  tide-gauge. 
The  Royal  Scottish  Society  of  Arts  have  awarded  their  Silver  Medal 
(value  £7)  to  Mr.  John  Wood,  of  Port  Glasgow,  for  his  invention  of 
a  cheap  and  portable  Self- Registering  Tide- Gauge.  In  practical 
engineering,  the  improvement  of  rivers  and  harbours,  and  in  marine 
surveying,  the  possession  of  such  an  instrument  is  of  no  less  value 
than  in  abstract  science. 

The  whole  machine  is  portable  and  light,  and  may  easily  be  trans- 
ported. A  box  less  than  18  inches  square  in  the  bottom,  and  about 
12  inches  deep,  contains  it.  It  exhibits  distinctly  the  rise  and  fall  of 
the  tides  every  day  by  means  of  a  pencil  traversing  backward  and  for- 
ward on  a  sheet  of  paper,  and  tracing  out  a  straight  line  corresponding 
in  length  to  the  height  of  the  tide,  the  paper  being  wrapped  round  a 
cylinder,  which  advances  a  step  forward  in  rotation  each  tide ;  a  series 
of  tides  are  thus  represented  by  parallel  lines,  in  a  manner  so  as  to 
show  very  strikingly,  and  by  regular  curves,  the  different  variations  of 
the  tide  from  day  to  day  and  from  month  to  month ;  and  all  these 
curious  results  are  obtained  by  the  single  motion  of  a  wheel  and  axle, 
with  chains  or  cords,  which  communicate  this  motion  in  a  simple 
manner,  from  the  axle  of  the  wheel  to  the  traversing  pencil  continu- 
ously, and  to  the  cylinder  containing  the  paper  at  the  interval  of  each 
tide.    From  the  testimony  of  Mr.  Scott  Russell,  it  appears  that  the 
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machine  is  capable  of  registering  the  height  of  high  and  low  water  for 
four  months  together  without  requiring  any  attention  whatever  ;  and 
at  the  end  of  that  time  it  is  only  necessary  to  supply  a  new  sheet  of 
paper,  and  repair  the  pencils,  to  enable  it  to  go  on  for  four  months 
longer. — Abridged  from  the  Report  of  a  Committee  of  the  Scottish 
Society  of  Arts. 


CAUSE  OF  THE  EXPLOSION  OF  THE  GliEAT  GUN  ON  BOARD  THE 
AMERICAN  STEAM  FRIGATE  "  PRINCETON." 

The  Committee  on  Science  and  the  Arts  of  the  Franklin  Institute, 
have  published  a  long  Report,  in  the  Journal  of  the  Institute,  on  the 
cause  of  the  Great  Gun  Explosion,  which  took  place  on  board  the 
Princeton  frigate  some  time  ago,  when  the  Secretary  of  War,  and  seve- 
ral other  persons,  were  killed.  The  Committee  found  the  gun  broken 
across  within  the  trunnion  bands  ;  the  front  part  entire,  and  still,  at  the 
time  of  inspection,  in  its  original  connection  with  the  carriage;  but 
the  breech  part  had  evidently  split  into  three  large  unequal  and  irre- 
gular pieces.  Two  of  the  three  pieces  had,  according  to  testimony, 
passed  overboard ;  the  other  fell  on  board  at  the  distance  of  about  30 
feet  from  the  carriage.  Besides  these,  a  number  of  smdll  pieces  were 
thrown  off  in  diiferent  directions,  some  of  which  are  said  to  have  passed 
through  the  sails.  It  was  ascertained  on  inquiry,  that  the  gun,  which 
weighed,  before  being  bored,  27,390  lbs.,  had  been  made  from  Ameri- 
can bar  iron,  and  manufactured  throughout  by  hammering  alone,  l^o 
substance  whatever  was  used  to  assist  the  welding.  The  Committee  made 
a  great  many  experiments  on  fragments  of  the  gun,  to  test  the  quality 
of  the  iron  employed,  and  came  finally  to  the  following  conclusions  : — 

1 .  That  the  iron  of  which  the  gun  was  principally  made  was  capable 
of  being  rendered  of  good  quality  by  sufficient  working. 

2.  That  in  the  state  in  which  the  iron  was  put  into  the  gun,  it  was  not 
in  a  sufficiently  good  condition  for  the  purpose  to  which  it  was  applied. 

2.  That  as  the  metal  existed  in  the  gun  it  was  decidedly  bad. 
And  4,  That  as  to  the  manufacture  of  the  gun,  the  welding  was 
imperfect. 

The  Committee  add,  that  they 

*'  Feel  bound  to  express  the  opinion  that,  in  the  present  state  of  the 
arts,  the  use  of  wrought-iron  guns  of  large  calibre,  made  upon  the 
same  plan,  ought  to  be  abandoned  for  the  following  reasons  : — 1st. 
The  practical  difficulty,  if  not  impossibility,  of  welding  such  a  large 
mass  of  iron  so  as  to  insure  a  perfect  soundness  and  uniformity  through- 
out. 2nd.  The  uncertainty  that  will  always  prevail  in  regard  to  im- 
perfections in  the  welding.  And  3rd.  From  the  fact  that  iron  decreases 
very  much  in  strength  from  the  long  exposure  in  the  intense  heat  ne- 
cessary in  making  a  gun  of  this  size,  without  a  possibility,  with  the 
hammers  at  present  in  use  in  this  country  (United  States)  of  restoring 
the  fibre  by  hammering* 

*  See  the  history  of  the  Gun,  Year-book  of  Facts,  1845,  p.  60 ;  and  of  the 
new  Princeton  Gun,  Year-Book,  1844,  p.  54. 
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THE  EXPERIMENTAL  SQUADRON. 

The  following  official  return  has  been  made  to  the  Lords  of  the 
Admiralty  by  the  Commander  in  Chief  of  the  Experimental  Squadron. 

The  Portsmouth  Correspon- 
dent of  the  Times  furnishes  the 
subjoined  additional  particulars, 
which  are  followed  by  some  very 
just  remarks  on  the  want  of 
fairness"  shewn  in  the  selection 
of  vessels  for  competition. 

*'The  St.  Vincent,  120,  Cap- 
tain Rowley,  the  flag-ship  of 
Rear  -  Admiral  Hyde  Parker, 
Commander-in-Chief  of  the 
squadron,  was  built  on  the  lines 
furnished  by  the  late  Sir  William 
Rule  ;  the  Trafalgar y  120,  Cap- 
tain W.  F.  Martin,  was  built  by 
Mr.  Oliver  Lang,  Master  Ship- 
wright of  Woolwich  Dockyard, 
at  that  Yard,  in  1841  ;  the 
Queen,  110,  Captain  Sir  B. 
Walker,  was  built  on  the  plan 
furnished  by  Sir  W.  Symonds, 
Surveyor  of  the  Navy,  at  Ports- 
mouth Dockyard,  in  1839  ;  the 
Rodney,  92,  Captain  Edward 
ColUer,  was  built  on  the  plans 
furnished  by  the  late  Sir  Robert 
Seppings  (Surveyor  of  the  Navy), 
at  Pembroke  Dockyard,  in  1833  ; 
the  Albion,  90,  Captain  Nicholas 
Lockyer,  was  built  on  the  plans 
of  Sir  William  Symonds,  at 
Devonport  Dockyard,  in  1842  ; 
the  Vanguard,  80,  Captain  G. 
W.  Willes,  and  the  Superb,  80, 
Captain  A.  L.  Corry,  were  also 
built  by  Sir  Wilham  Symonds 
(the  former  at  Pembroke  Dock- 
yard in  1836,  and  the  latter  at 
the  same  yard  in  1842)  ;  the 
Canopus,  84,  Capt.  F.  Moresby, 
is  of  French  construction,  and 
was  captured  at  the  battle  of  the 
Nile. 

"  These  are  the  eight  ships  forming  the  experimental  squadron  of 
1845,  which  will  sail  from  Spithead  to  try  their  respective  qualities  as 
models  for  future  ships  of  their  class.    It  will,  no  doubt,  strike  the 
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reader,  as  it  does  us,  as  somewhat  strange,  and  at  variance  with  those 
principles  of  impartiality  upon  which  a  squadron  of  such  importance 
should  be  sent  out  for  the  attainment  of  so  great  and  nationally  im- 
portant an  end,  that  four  of  the  eight  ships  composing  it  are  by  one 
constructor,  and  two  of  them  of  the  same  class. 

Again,  it  will  be  perceived  that  the  Albion,  two-decker,  of  90 
guns,  is  of  3,099  tons  burden,  but  her  displacement  is  4,152  tons,  and 
she  carries  432  tons  of  water,  her  w^eight  of  provisions  being  less  than 
that  of  the  St.  Vincent,  120,  three-decker,  by  168  days'  consumption 
for  135  men;  the  St.  Vincent  also  carries  98  tons  more  water,  and 
her  displacement  is  4,484  ;  consequently,  the  St.  Vincent  has  a  far 
greater  burden  to  carry  through  the  water  than  the  Albion,  yet  has 
4,840  feet  of  canvas  less  in  her  sails  to  enable  her  to  do  it.  The 
Surveyor's  80  gun  two-deckers  are  each  of  the  same  tonnage,  yet  the 
Vanguard  can  stow  109  tons  more  water  than  her  sister"  (the 
Superb)  ! 


DIVING-BELLS  RISE  OF  THE  MULGRAVE  FAMILY. 

The  first  Diving-Bell  we  read  of  was  nothing  but  a  very  large  kettle, 
suspended  by  ropes,  with  the  mouth  downwards,  and  planks  to  sit  on, 
fixed  in  the  middle  of  its  concavity.  Two  Greeks  at  Toledo,  in  1588, 
made  an  experiment  with  it  before  the  Emperor  Charles  V.  They 
descended  in  it,  with  a  lighted  candle,  to  a  considerable  depth.  In 
1683,  William  Phipps,  the  son  of  a  blacksmith^  formed  a  project  for 
unloading  a  rich  Spanish  ship  sunk  on  the  coast  of  Hispaniola. 
Charles  II.  gave  him  a  ship,  with  everything  necessary  for  his  under- 
taking ;  but  being  unsuccessful,  he  returned  in  great  poverty.  He 
then  endeavoured  to  procure  another  vessel ;  but  failing,  he  got  a  sub- 
scription, to  which  the  Duke  of  Albemarle  contributed.  In  1687, 
Phipps  set  sail  in  a  ship  of  200  tons,  having  previously  engaged  to 
divide  the  profits  according  to  the  twenty  shares  of  which  the  sub- 
scription consisted.  At  first,  all  his  labours  proved  fruitless  ;  but  at 
last,  when  he  seemed  almost  to  despair,  he  was  fortunate  enough  to 
bring  up  so  much  treasure,  that  he  returned  to  England  with  the  value 
of  200,000/.  Of  this  sum  he  got  about  20,000/.,  and  the  Duke  of 
Albemarle  90,000/.  Phipps  was  knighted  by  the  king,  and  laid  the 
foundation  of  the  fortunes  of  the  present  noble  house  of  Mulgrave. 
Since  that  time  diving-beils  have  been  very  often  employed. — From  the 
MSS.  of  the  late  W.  Symington. — Mechanics  Magazine j  No,  1,119. 


DR.  PAYERNE'S  DIVING-BELL. 

In  1842,  considerable  interest  was  excited  by  Dr.  Payerne's  experi- 
ments to  produce  pure  air,  fit  for  the  respiration  of  man,  and  for  sup- 
porting fiame,  without  communication  with  the  external  aii*.  The 
results  will  be  found  fully  detailed  in  the  Y ear -Book  of  Facts ^  1843, 
p.  30—32. 

During  the  past  year,  (1845),  Dr.  Payerne  has  demonstrated  the 
practicability  of  his  process  by  descending  in  a  diving-bell,  at  the 
Quay  d'Orsai,  in  Paris,  in  presence  of  MM.  Mallet  and  Frisseau, 
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divisional  inspectors,  delegated,  in  connexion  with  him,  by  the 
French  Minister  of  Public  Works,  when  the  following  observations 
were  made: — At  8h.  Om.  water  below  the  mark,  0*76:  pulsations 
per  minute,  84  ;  manometer,  about  one-ninth  of  the  atmosphere  ? 
thermometer,  18  deg.  At  8h.  12m. — the  water  below  the  mark,  0*71. 
Whilst  descending  there  was  merely  felt  a  slight  sensation  about  the 
eyes,  which  speedily  ceased  when  the  bell  had  reached  the  bottom. 
At  8h.  12m.  some  of  the  compressed  air  was  let  off ;  this  immediately 
caused  a  continual  humming.  9h.  Om. — water,  0*61  ;  thermometer, 
22  deg. ;  manometer,  9  ;  pulsations,  81.  8h.  47m. — water,  0*64  ; 
thermometer,  23  deg.  ;  manometer,  9;  pulsations,  81.  No  uneasi- 
ness whatever  was  experienced,  the  experimentalists  merely  feeling  a 
little  heated.  A  powerful  ventilator  in  the  square  part  of  the  bell 
obtained  an  agreeable  cool  atmosphere.  With  closed  cock,  at  8h.  14m. — 
water,  0*80  ;  pulsations,  81  ;  8h.  32m. — water,  0'71  ;  thermometer, 

24  deg. ;  manometer,  6  ;  pulsations,  80.  At  9h.  3m.  the  cock  of  the 
compressed  air  was  opened,  and  the  air  found  cool  with  an  agreeable 
breeze.  At  9h.  9m.  the  water  being  at  0*69,  no  more  compressed  air 
was  left.  At  9h.  17m. — water,  0*62  ;  thermometer,  25  deg.;  mano- 
meter, 6  ;  pulsations,  82.    At  9h.  39m. — water,  59  ;  thermometer, 

25  deg.  ;  manometer,  6  ;  pulsations,  82.  At9h.  49m. — water,  0*59  ; 
thermometer,  25  deg.  ;  manometer,  6  ;  pulsations,  82.  Similar  ex- 
periments were  continued  till  11  o'clock,  when  the  last  observations 
gave — water,  0*57;  thermometer,  25|: ;  manometer,  one  -  seventh  ; 
pulsations,  86.  These  results  (repovted  in.  the  Mechanics'  Magazine) 
are  considered  highly  satisfactory,  and  confirmatory  of  the  applica- 
bility of  the  process. 

price's  improved  anchor. 
The  difference  between  this  Anchor  and  those  in  general  use,  viz., 
what  is  called  the  Admiralty  anchor  and  what  is  called  Porter's  anchor,  is, 
that  in  this  the  shank  consists  of  two  parts,  each  having  a  fluke,  which 
two  parts  are  connected  or  bound  together  by  hoops  secured  with  keys, 
or  by  a  screw,  or  by  a  chain  instead  of  hoops,  or  shackles.  The  object 
is  to  unite  strength  with  convenience  of  stowage.  Sec.  It  is  well  known 
to  anchorsmiths  and  to  practical  men,  that  two  bars  of  iron  or  wood 
bound  together  are  infinitely  stronger  than  one  of  equal  substance  with 
the  two  so  bound,  and  upon  this  principle  Mr.  Price  has  constructed 
his  anchor.  There  is  a  very  great  difficulty  in  fusing  and  welding  so 
large  a  substance  of  metal  as  is  required  to  form,  in  one  solid  body, 
the  shank  and  flukes  of  the  anchor  of  a  vessel  of  large  tonnage,  for 
instance,  of  a  74  gun  ship,  the  anchor  of  which  weighs  something  more 
than  30  tons.  According  to  Mr.  Price's  plan,  half  that  quantity 
of  metal  is  welded  at  one  time,  and  consequently  the  soundness  of  the 
anchor,  more  particularly  of  that  part  called  the  crown  of  the  anchor, 
on  which  the  strain  is  made  when  the  ship  is  tugging  in  rough  weather, 
is  secured  much  more  effectually.  The  anchor  is  made  by  the  tilt  or 
circular  hammer,  and  can  be  welded  and  tempered  with  great  com- 
parative ease.    Another  advantage  is,  that  it  can  be  removed  in 
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separate  parts,  and  carried  on  board  a  ship  by  separate  boats,  and 
stowed  away  separately.  If  one  fluke  should  break  or  give  way  the 
whole  anchor  is  not  useless,  for  another  half  can  be  hooped  to  the 
perfect  half,  and  spare  halfs  can  be  kept  on  board.  Porter's  anchor  is 
an  improvement  on  the  old  anchor,  but  if  the  swivel  or  bolt  by  which 
the  flukes  are  connected  with  the  shank  should  give  way,  it  is  useless. 
The  invention  of  Mr.  Price  has  received  the  approbation  of  many  of  the 
members  of  Lloyd's  and  of  many  nautical  men. 


MACHINE  FOR  TAKING  SOUNDINGS. 

A  VERY  ingenious  contrivance  for  taking  soundings  at  sea  has  lately 
been  discovered  by  Mr.  Richard  Wing.  It  is  the  application  of  electro- 
magnetism  to  this  purpose.  The  instrument  must  be  seen  to  be  fairly 
appreciated.  It  is  not  cumbrous  or  expensive,  being  made  of  wooden 
bars  about  two  feet  long,  in  which  the  apparatus  is  placed.  It  is  to 
be  used  in  conjunction  with  a  sustaining  galvanic  battery  and  an 
electro -magnetic  bell.  There  are  conducting-wires,  &c.  The  instru- 
ment is  to  be  suspended  by  a  strong  line  over  the  side  of  the  vessel  at 
any  required  depth,  say  thirty  fathoms.  The  moment  the  instrument 
touches  the  bottom  sufficiently  to  cause  it  to  incline  to  an  angle  of 
about  22  degrees,  indication  is  given  by  the  ringing  of  a  bell  in  any 
part  of  the  ship  most  eligible  for  placing  it.  The  great  difficulty  of 
ascertaining  depths  by  the  sounding-lead  in  great  depths  of  water  and 
in  strong  currents  would,  it  is  asserted,  be  remedied  by  this  invention, 
for  the  moment  the  machine  from  being  perpendicular  in  the  water  fell 
horizontally,  indication  would  be  given. — Times. 


WALKING  ON  THE  WATER. 

From  Hanover  we  hear  of  a  practical  discovery,  of  a  kind  so  curious 
as  to  require  some  further  explanation  before  we  can  quite  understand 
it ;  and  we  are  rather  suspicious,  inasmuch  as  we  have,  or  fancy  we 
kave,  some  recollection  of  a  somewhat  similar  story  making  the  round 
of  the  continental  papers  several  years  ago.  It  is  given,  however,  in  this 
instance,  with  an  imposing  detail  and  the  guarantee  of  names — if  there 
be  no  borrowing  of  these  for  the  occasion.  The  report  is,  that  two 
young  men,  one  a  Swede  and  the  other  a  Norman, — taking  the  hint 
from  that  sort  of  foot-gear  of  fir-planks  called  skies,  by  means  of 
which,  in  those  northern  countries,  the  inhabitants  pass  through 
valleys  and  ravines  filled  with  snow,  without  sinking — have  been  ex- 
hibiting, in  that  capital,  the  exploit  of  walking  on  the  water  by  means 
of  skies — made,  however,  for  the  latter  purpose,  with  iron  plates 
hollow  within.  Backwards  and  forwards,  much  at  their  ease,  accord- 
ing to  the  report,  did  the  exhibitors  walk  and  run— going  through  the 
millitary  exercise,  with  knapsacks  at  their  backs — and  finally  drawing 
a  boat  containing  eight  persons,  all  without  wetting  their  shoes.  The 
Minister  at  War  has,  it  is  said,  put  a  portion  of  the  garrison  of  Hano- 
ver under  the  training  of  these  gentlemen,  for  the  purpose'  of  learning 
what  might  prove  so  useful  a  military  manoeuvre  ;  and  as  MM. 
Kjellberg  and  Blacken  propose  carrying  their  invention  into  other 
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countries,  our  readers  will  probably  suspend  their  opinion  till  they 
have  a  nearer  view  of  this  novel  meeting  of  sky  and  water. — Athen(2um, 


SUBMARINE  GUN-BOAT. 

The  nature  of  this  invention,  says  the  patentee,  Mr.  D.  Fitzgerald, 
U.  S.,  consists  in  constructing  a  Gun-boat,  so  that  it  may  be  wholly, 
or  in  part,  submerged  at  pleasure,  having  the  use  of  two  or  more  large 
guns  ;  in  propelling  the  said  gun-boat  by  means  of  conical  or  other 
shaped  propellers,  with  spiral  paddles  revolving  on  and  extending  over 
the  whole  or  part  of  the  bow  or  stern — in  the  arrangement  of  a  gun- 
wale on  the  boat  having  a  cutwater— in  elevating  bow  and  stern  guns 
by  attaching  one  on  each  end  of  a  balance  lever ;  and  in  elevating  and 
depressing  a  central  gun  by  placing  it  upon  a  platform  supported  on  a 
piston  fitting  a  cylinder,  into  which  steam  or  compressed  air  is  admitted 
for  raising  it.  To  this  summary  should  be  added  two  other  improve- 
ments, described  and  claimed  in  the  patent,  viz.,  the  employment  of  a 
spiral  propeller  at  the  bottom  of  the  boat,  with  the  shaft  vertical,  for 
the  purpose  of  forcing  the  boat  under  water  or  to  the  surface ;  and 
also  a  mode  of  afl&xing  explosive  shells  to  the  bottom  of  an  enemy's 
ship,  by  means  of  a  pointed  bar  attached  to  the  shell,  one  end  of  which 
is  pointed  to  enter  the  enemy's  ship,  the  other  passing  through  an 
aperture  in  the  side  of  the  boat,  with  a  cord  attached  to  the  lock  of  the 
shell  for  the  purpose  of  discharging  it. 

I  claim  as  my  invention  the  method  described  of  propelling  boats, 
by  means  of  propellers  with  spiral  or  oblique  paddles  revolving  around 
and  extending  over  the  bow  or  stern,  or  both,  in  manner  substantially 
as  described.  Second,  I  also  claim,  in  combination  with  the  method  of 
propelling  described,  the  employment  of  a  gunwale  on  the  boat,  having 
a  cutwater  extending  over  the  propeller,  in  the  manner  and  for  the 
purpose  set  forth.  Third,  I  claim  the  method  of  elevating  the  bow  and 
stem  guns,  by  attaching  one  on  each  end  of  a  balance  lever,  as  de- 
scribed. Fourth,  I  claim  the  method  of  elevating  and  depressing  the 
central  guns,  by  placing  them  on  a  platform  or  piston,  fitted  in  a 
cylinder,  into  which  steam  or  compressed  air  is  admitted,  as  described. 
Fifth,  I  claim  the  method  of  making  the  propellers  with  spiral  wings, 
extending  in  contrary  directions,  one  placed  at  each  end  of  the  vessel, 
for  propelling  the  vessel,  and  keeping  her  steady  and  in  trim.  Sixth, 
I  claim  the  mode  of  raising  and  lowering  the  boat,  by  means  of  the 
spiral  conical  propeller,  placed  in  a  vertical  position  at  the  keel,  as 
described.  And  seventh,  I  claim  the  mode  of  affixing  an  explosive 
shell  in  the  side  of  an  enemy's  vessel,  by  means  of  a  pointed  rod,  in 
combination  with  the  mode  of  discharging  it,  by  means  of  a  cord  con- 
necting the  lock  or  match  with  the  gun-boat. 

NEW  FIRE-ENGINE. 

A  NEW  Fire-Engine  has  been  constructed  by  Mr.  Farmer,  of  Bir- 
mirgham.  The  engine,  which  is  very  simple  in  its  construction,  is 
capable  of  throwing  eighty  gallons  per  minute  to  an  altitude  of  forty 
feet ;  six  men  are  required  to  work  it.    It  consists  of  a  cistern  about 
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four  feet  long  and  two  wide  ;  the  water  is  drawn  from  the  cistern  by 
what  the  inventor  calls  the  rotatory  engine,  which  is  simply  a  wheel  of 
four  fans,  made  to  revolve  in  a  circular  box  with  great  rapidity ;  the 
water  is  by  this  means  drawn  from  the  engine  by  one  pipe,  and  de- 
livered through  another  simultaneously.  It  will  be  useful  for  fires  in 
hay-ricks  or  houses ;  it  would  also  be  of  use  in  cooling  salvages,  for 
which  a  rose-headed  pipe  is  provided,  distributing  the  water  exten- 
sively.— Liverpool  Courier, 

NEW  FIRE  ESCAPES. 

There  have  been  introduced  to  the  notice  of  the  Society  of  Arts, 
the  model  of  a  New  Fire  Escape  and  Portable  Scaffold,  by  Mr.  J. 
Clark,  which  is  an  improvement  on  Mr.  Wivell's  fire  escape,  for  which 
he  was  rewarded  by  the  Society  in  1839. — Mr.  Clark's  improvement 
consists,  first,  in  the  mode  of  raising  the  upper  ladder  which  runs 
between  the  sides  of  the  larger  ladder,  thus  giving  firmness  to  the 
whole ;  secondly,  in  the  facility  of  using  the  small  ladder  alone ; 
thirdly,  in  the  introduction  of  a  balcony  instead  of  the  canvas  bag 
which  forms  part  of  Mr.  Wivell's  escape ;  fourthly,  in  attaching  thvj 
carriage  to  the  main  ladder  with  a  different  arrangement  of  the  springs, 
whereby  the  jerking  motion  of  Mr.  Wivell's  contrivance  is  obviated ; 
and,  fifthly,  its  adaptation  as  a  portable  scaffold. 


expanding  fire  escape. 
On  May  14,  was  exhibited  to  the  Society  of  Arts,  Mr.  Albano's 
Expanding  Fire  Escape,  on  the  principle  of  the  *'  lazy  tongs."  It  con- 
sists of  a  four-wheeled  carriage,  on  which  the  expanding  apparatus  is 
placed,  and  which,  altogether,  occupies  a  space  equal  to  9  feet  in  length, 
8  feet  6  inches  in  height,  and  3  feet  6  inches  in  width.  It  is  so  arranged 
that  the  whole  of  the  upper  structure  can  be  removed  from  the  carriage 
at  a  minute's  notice.  The  expanding  apparatus  can  be  raised  by  one 
man  to  the  height  of  42  feet  by  means  of  9  turns  of  the  working  spindle ; 
convenient  rope-ladders,  for  lowering  persons  from  the  upper  parts  of 
buildings  on  fire,  complete  the  contrivance. 


ILLUMINATED  SHOT. 

Lieut.  O'Reilly,  R.N.,  Hornsea,  has  succeeded  in  illuminating 
a  shot  used  in  Capt.  Manby's  apparatus,  by  means  of  which  a  com- 
munication in  cases  of  shipwreck  can  be  effected  in  the  darkest  night, 
with  the  greatest  certainty.  A  fusee  is  fixed  to  the  shot,  and  when 
discharged  affords  a  splendid  light,  capable  of  withstanding  the  power 
of  water.  Objects  within  its  range  become  distinctly  visible,  whereby 
the  projector  is  able  to  see  the  direction  of  his  aim,  and  the  people  on 
board  distinguish  the  line  which  is  attached  to  the  projectile,  should  it 
pass  over  any  part  of  the  rigging  or  yards  aloft. 

dr.  RITTERBANDT's  INVENTION  TO  PREVENT  INCRUSTATIONS  IN 
STEAM  BOILERS. 

The  process  consists  merely  in  converting  all  the  carbonate  of  lime 
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into  chloride  of  calcium,  by  the  introduction  into  a  boiler  of  a  small 
quantity  of  chloride  of  ammonium.  In  this  way,  the  lime  remaining 
constantly  in  solution,  the  boiler  cannot  foul,  and  fuel  is  saved  to  a 
great  extent.  Nor  is  this  the  case  merely  with  fresh  water.  Dr. 
Ritterbandt's  experiments  prove  that  when  sea  water  is  boiled,  the 
first  change  is  the  liberation  of  carbonate  of  lime,  the  excess  of  car- 
bonic acid  being  driven  off  by  heat,  and  that  the  particles  of  that 
compound  become  nuclei  for  the  adhesion  of  the  crystals  of  common 
salt,  &c.  which  begin  rapidly  to  form  in  consequence.  In  preventing 
the  formation  of  carbonate  by  the  introduction  of  chloride  of  ammo- 
nium, the  chemical  effects  of  contact  are  obviated,  and  no  salt  can  be 
deposited  until  the  water  is  almost  evaporated  away.  This  invention 
will  do  away  with  the  necessity  of  blowing  off  so  very  frequently,  and 
will  supersede  the  brine  pumps,  both  attended  with  an  excessive  lo€S 
of  heat  and  waste  of  fuel. 


NEW  ANTI-FRICTION  ALLOYS. 

There  has  been  invented  in  France,  a  New  Mixture  of  Metals, 
called  Anti-friction,  or  a  substitute  for  brass  in  locomotive  and  other 
engines.  From  the  statements  of  Messrs.  Allcard,  Buddicombe,  and 
Co.  who  have  made  the  locomotives  for  the  Rouen  and  Paris  and  other 
railways,  it  appears  that  this  novel  invention,  although  very  much 
lower  in  price  than  brass,  and  attended  with  an  economy  of  75  per 
cent,  in  the  use  of  oil  during  tiie  working,  is  of  a  duration  so  long 
beyond  that  of  brass  as  to  be  almost  incredible. 

PLATING  STEEL. 

In  the  mode  of  operating  practised  by  Messrs.  Elkington  and 
Ruolz,  it  is  found  necessary  to  cover  the  article  vv^hich  is  to  be  silvered 
with  a  slight  coating  of  copper,  without  which  the  steel  will  not  receive 
the  silver.  M.  Desbordeaux  states  that  the  necessity  for  this  coating 
of  copper  may  be  avoided  by  plunging  the  article  for  a  few  seconds  in 
a  mixture  composed  of  one  part  of  nitrate  of  silver,  one  part  of  nitrate 
of  mercury,  four  parts  of  nitric  acid,  at  forty  ofBeaume's  aerometer, 
and  120  parts  of  distilled  water. 


WIRE  ROPES. 

Mr,  Carpmael  has  read  a  paper  at  the  Royal  Institution,  on  the 
manufacture  of  Wire-ropes.  He  stated,  that  the  process  had  grown 
up  within  the  last  four  or  five  years.  Till  the  year  1 839-40,  there  were 
no  real  wire-ropes  in  this  country,  i.  e.  no  manipulation  of  wire,  first 
producing  strands,  and  then  combining  these  strands  into  a  single  rope. 

He  briefly  noticed  the  improvements  which  had  been  made  in  the 
manufacture  of  hempen  cordage  during  the  last  fifty  years,  and  laid 
great  stress  on  Captain  Huddart's  contrivance  for  varying  the  length  of 
the  yarns,  according  to  their  distance  from  the  centre  of  the  rope,  so  that 
each,  throughout  its  course,  being  kept  at  the  same  distance  from  the 
central  strand,  was  subjected  more  nearly  to  the  same  amount  of  tension. 
The  characteristic  difference  between  the  mechanical  principles  of  the 
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manufacture  of  the  hempen  and  the  wire-rope  was  then  inculcated, 
Twisting  is  essential  to  the  structure  of  the  former,  but  would  be 
destructive  of  the  latter  fabric.  This  principle,  long  overlooked,  was 
discovered  by  Mr.  Newall,  the  patentee  of  the  improved  wire-rope, 
and  the  object  of  his  machinery  is  to  carry  that  principle  into  effect. 
The  wire-rope  consists  of  a  hempen  core,  the  horizontal  section  of 
which  exhibits  seven  equal  circles, — six  round  a  central  one  ;  these, 
according  to  a  known  geometrical  law,  touch  the  central  circle,  and 
also  each  other.  Round  this  central  core  are  six  strands  formed  ex- 
actly in  the  same  way,  except  that  while  the  central  core  is  of  hemp  (as 
is  the  core  of  the  rope),  it  is  surrounded  by  six  wires, — the  diameters 
of  these  wires  being  equal  to  those  of  the  yarns  of  the  core  ;  so  that  a 
section  of  the  rope  exhibits  forty-nine  equal  circles  (thirty-six  wire  and 
thirteen  hemp),  arranged  in  a  sort  of  hexagonal  form,  the  lines  joining 
the  centres  of  the  hempen  cores  of  each  strand  producing  a  regular 
hexagon.  Having  exhibited  the  machines  by  which  Mr.  Newall  lays 
the  wires  in  the  strands,  avoiding  all  twist,  Mr.  Carpmael  stated  some 
of  the  purposes  to  which  this  manufacture  had  been  applied.  He  pre- 
mised, that  the  greatest  strength  is  obtained  when  wire  made  of  hard 
iron  is  used.  Ropes  thus  manufactured  are  stronger,  lighter,  and 
cheaper,  than  hempen  cordage  bearing  equal  weights  ;  consequently, 
when  materials  are  raised  from  a  depth  in  mines,  a  heavier  load  may  be 
lifted  with  equal  power  whenever  the  wire -rope  is  used.  For  the  same 
reason,  this  fabric  is  preferable  in  the  fixed  rigging  of  ships ;  and  its 
value  for  railway  purposes  has  been  proved  by  decisive  tests.  As 
long  as  hempen  ropes  were  used  on  the  Blackwall  Railway  there  were 
often  two  or  three  breakages  a-  day.  Since  these  have  been  superseded 
by  the  iron-wire,  there  have  not  occurred  more  than  twelve  fractures 
in  twelve  months,  and  during  six  thousand  journeys. 


ZINC  THREAD. 

The  Moniteur  Industriel  announces  that  an  important  discovery 
in  the  manufacture  of  Zinc  Thread  has  been  effected  by  M.  Boucher, 
who,  after  many  essays,  has  at  length  been  able  to  produce  zinc  threads 
of  any  diameter,  of  great  suppleness,  and  presenting  all  the  qualities 
of  an  excellent  metal  thread.  In  all  cases  where  great  tension  is 
not  required,  this  thread  can  be  substituted  with  advantage  for  that 
of  iron,  brass,  or  copper.  The  price  of  zinc  has  doubled  during  the 
last  few  years,  but,  notwithstanding,  M.  Boucher  vends  his  thread  at 
a  lower  price  than  the  galvanic  iron  thread,  and  considerably  less  than 
brass  thread.   

IMPROVEMENT  IN  THE  MOULDS  FOR  CASTING  IRON  TUBES  OR  PIPES. 

M.  C.  Harrison,  an  intelligent  French  engineer,  has  proposed  an 
improvement  in  the  mould  in  sands  in  the  Casting  of  Iron  Tubes  or 
other  cylindrical  bodies,  by  means  of  which  the  mould  or  model  can 
serve  for  several  others,  at  the  saving  of  considerable  trouble,  and  pro- 
duce an  article  superior  in  quality  to  that  in  which  the  mould  is  de- 

*  See  a  comparison  of  Wire  and  Hempen  Ropes,  Year-book  of  Facts,  1844, 
p.  56. 
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stroyed  each  time  that  it  is  used.  His  plan  is  this— he  establishes  two 
shells,  hollowed  in  a  cast,  of  dimensions  proportionate  to  the  pipes  or 
other  bodies  moulded  in  the  iron  casting  ;  these  shells  are  pierced  in 
various  parts,  with  a  certain  number  of  holes  distributed  on  the  sur- 
face, and  bearing  from  the  interior  to  the  outside,  points  or  asperities 
scarcely  evident.  The  calibre,  or  bore,  which  is  nothing  more  than 
the  profile  of  the  exterior  surface  of  the  tube,  is  provided  at  both  ex- 
tremities with  axes,  whilst  the  interior  of  the  mould  is  polished  with 
sand  in  the  shells,  rolling  upon  gutters  at  their  extremities.  When 
the  model  is  to  be  made  in  sand,  the  humid  matter  is  to  be  laid  as  usual, 
and  the  sand  to  be  beat  in  the  interior  of  the  shells ;  with  the  aid  of 
the  cahbre,  which  is  placed  for  that  purpose  on  the  shells,  a  pure  and 
correct  form  is  given  to  the  mould  internally  ;  when  the  interior  of  the 
mould  is  thus  finished  with  proper  care,  and  when  the  core  is  re- 
moved, it  is  placed  in  an  oven,  and  when  perfectly  dry  the  borers  of 
the  shells  are  to  be  cleaned,  so  that  they  may  join  exactly  ;  a  kernel 
well  dried  is  then  placed  at  the  interior  of  the  lower  shell,  and  the  two 
shells  fastened  together  with  iron  pins  or  small  keys.  Immediately  the 
tube  to  be  moulded  has  been  raised  up,  the  two  shells  must  be 
examined,  and  if  any  of  the  parts  have  been  damaged,  they  must  be 
repaired ;  they  are  then  smoked,  and  again  dried  ;  the  kernel  and  the 
strainer  are  to  be  replaced,  and  so,  one  after  another,  the  mould  re- 
mains in  a  good  state. 


REPORT  ON  LARGE  WROUGHT-IRON  GUNS. 

The  only  experiments  for  the  purpose  of  testing  Wrought-iron 
Guns,  recorded  as  having  been  made  by  this  department,  are  the  trial 
of  two  six-pounder  guns  at  Washington  and  Watervleit  Arsenals  in 
1832,  and  the  experiments  now  in  progress,  but  not  completed,  at 
Fort  Monroe  Arsenal,  with  some  guns  of  the  same  calibre. 

In  the  experiment  at  Watervleit  A.rsenal,  the  gun  was  fired  twice 
with  a  proof  charge,  and  forty  times  with  service  charges. 

The  band  which  held  the  trunnions  slipped  off  at  the  eighteenth  fire, 
and  the  firing  had  to  be  stopped  to  replace  it.  After  firing  the  forty- 
two  rounds,  the  gun  remained  serviceable,  but  the  enlargement  of  the 
bore  was  found  to  be  as  much  as  '04  inch,  which  is  more  than 
double  that  of  the  bronze  guns  now  made.  This  enlargement  of  the  bore 
is  the  greatest  objection  to  bronze  artillery,  and  would  soon  render  a 
gun  unserviceable  ;  and  so  far  as  this  experiment  goes,  it  tends  to 
prove  that  wrought-iron  has  no  advantage  over  bronze  in  this  re- 
spect, and  consequently  no  greater  durability.  The  particulars  of  this 
experiment,  and  of  the  mode  of  manufacture  pursued  in  this  instance, 
will  be  found  in  the  report  of  Major  Talcott,  and  the  accompanying 
statement  of  the  manufacturer,  copies  of  which  are  enclosed  herewith, 

The  trial  at  Washington  Arsenal  consisted  only  in  firing  proof 
charges,  which  left  the  bore  of  the  piece  in  a  condition  unfit  for  service, 
by  opening  the  seams,  or  welds. 

By  direction  of  the  Secretary  of  War,  some  six-pounder  guns  have 
been  manufactured  in  1843,  according  to  a  new  method,  which  is  not 
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divulged,  at  the  same  price  as  bronze  guns,  and  promising  to  unite  the 
advantages  of  wrought  with  those  of  cast-iron.  These  guns  are  now 
at  Fort  Monroe  Arsenal,  where  experiments  to  test  their  strength 
and  durability  are  in  progress.  They  are  not,  however,  completed  ; 
and  although,  of  those  tried,  one  failed  at  the  one  hundred  and  fiftieth 
fire,  by  the  trunnion  band  becoming  loose,  and  another  at  the  four 
hundred  and  fiftieth  fire,  by  the  opening  of  the  welds,  the  results,  so 
far,  are  not  sufficient  to  warrant  a  definite  conclusion  as  to  the  merits 
of  this  mode  of  fabrication. 

So  far  as  it  has  been  tested  by  this  department,  wrought-iron  has 
not  proved  a  good  material  for  the  manufacture  of  field  guns  ;  and  as 
the  difficulty  of  fabrication  iacreases  with  a  great  quantity  of  metal,  it 
is  less  suitable  for  those  of  larger  calibre.  The  greatest  objection,  and, 
apparently,  an  insurmountable  one,  is  the  difficulty  of  welding  the 
parts  together  perfectly,  and  the  still  greater  difficulty,  or  impossi- 
bility, of  ascertaining  whether  the  welds  are  perfect,  or  not.  Besides, 
the  effect  of  heating  is  to  render  the  iron  more  porous,  and  of  less 
specific  gravity  and  tenacity  ;  and,  when  often  repeated,  is  known  to 
destroy  the  good  qualities  of  the  best  refined  iron.  When  the  bars  are 
of  small  size,  as  in  gun  barrels,  the  hammering  compresses  and  re- 
unites the  particles,  and  corrects  these  defects  ;  but  in  large  masses  the 
effects  of  the  hammer  do  not  reach  the  interior  of  the  mass,  which  is 
consequently  left  open  and  spongy,  although  the  metal  on  the  surface, 
and  to  a  slight  depth,  is  compact  and  fibrous. 

The  objects  attempted  to  be  gained  by  the  use  of  wrought-iron  for 
cannon,  are — 1st,  hghtness  ;  and  2nd,  strength. 

1st.  Reasoning  from  the  successful  use  of  that  material  for  small 
arms,  it  has  been  supposed  that  a  careful  and  skilful  fabrication  would 
affect  these  results.  But  lightness,  below  a  certain  ratio,  is  not 
desirable,  it  is  positively  injurious — for  light  guns  can  be  used  only  with 
light  carriages.  Field  guns  cannot  be  conveniently  served  when  they 
have  less  than  one  hundred  and  fifty  pounds  of  metal  to  each  pound  of 
the  shot,  and  battering  guns  require  at  least  two  hundred  pounds  of 
metal  to  each  pound  of  the  shot.  With  any  less  weight,  the  service 
of  the  gun  is  very  difficult,  from  its  excessive  recoil ;  therefore,  light- 
ness is  not  a  desirable  point  in  the  construction  of  cannon. 

2nd.  Strength.  As  this  is  always  desirable,  it  should  be  effected,  if 
possible,  but  not  at  the  expense  of  any  other  important  point.  If  it 
were  possible  to  fabricate  sound  and  strong  guns  of  wrought-iron,  they 
would  be  found  deficient  in  hardness.  The  projectiles  used  are  of  cast- 
iron,  a  material  much  harder  than  wrought-iron  ;  consequently,  the 
wrought-iron  gun  is  soon  indented  and  worn  so  much  as  to  prevent  all 
accuracy  in  firing,  and  it  then  is  worth  little  or  nothing. 

Leaden  balls  are  used  in  small  arms  ;  but  they  are  inadmissible  in 
cannon,  as  the  great  heat  of  the  exploded  gunpowder  melts  the  lead 
more  or  less,  and  changes  the  form  of  the  ball,  thereby  reducing  its 
range  ;  besides,  lead  has  not  sufficient  tenacity  to  enter  hard  sub- 
stances, and  therefore  is  not  a  suitable  material  to  be  used  against 
ships  and  batteries.    Wrought-iron  is  also  more  liable  to  injury  from 
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rust,  than  bronze  or  cast  iron,  and  the  smallest  crack  admitting 
moisture  would  of  itself  in  time  seriously  injure  the  gun.  The  first 
cost  of  wrought-iron  cannon  is  the  same  as  that  of  bronze,  and 
more  than  six  times  that  of  cast-iron.  Bronze  guns,  it  may  be  fur- 
ther remarked,  after  being  too  much  worn  for  service,  can  be  easily 
recast,  whereas  the  old  wrought-iron  is  useless  for  refabrication,  and 
of  little  value  in  such  large  masses  for  any  purpose. 

In  regard  to  the  experience  of  European  powers  on  this  subject,  it 
may  be  stated,  generally,  that  the  use  of  wrought-iron  as  a  material  for 
cannon,  has  been  attempted  in  Europe  repeatedly,  without  success, 
from  the  invention  of  fire-arms  to  this  time.  The  cannon  of  small 
size  have  succeeded  better  than  large  ones  ;  indeed,  there  is  no  known 
record  of  a  wrought-iron  gun  for  heavy  shot  proving  satisfactory. 

Frequent  instances  of  accidents  from  their  bursting  are  mentioned, 
and  they  have  never  been  successfully  manufactured  on  a  large  scale. 
Meyer,  in  his  work  entitled  "  Experiments  in  the  Fabrication  and 
Durability  of  Cannon,  both  Iron  and  Bronze,''  edition  of  1834,  says  : 
**  It  is  certain  that  no  experiment  in  artillery  has  been  as  often  unsuc- 
cessfully repeated  and  abandoned  as  the  fabrication  of  wrought-iron 
cannon  ;  and  even  at  this  time  we  are  but  little  further  advanced  in  it 
it  than  at  the  beginning  and  Gassendi,  in  his  "  Aide  Memoire 
d'Artillerie,''  edition  of  1819,  condemns  the  use  of  wrought-iron 
for  the  manufacture  of  cannon  entirely. 

In  regard  to  "  the  relative  strength  and  utility  of  wrought  and  cast- 
iron  cannon,"  the  former  having  been  already  noticed,  it  may  be 
stated  in  reference  to  the  latter — 

1st.  As  to  strength.  Cast-iron  is  of  so  many  different  qualities  and 
kinds,  and  so  variously  affected  by  different  modes  of  fabrication,  that 
it  is  impossible  to  speak  of  the  strength  of  cast-iron  guns  generally. 
It  is  known,  however,  that,  by  careful  attention  to  the  selection  of  the 
metal,  to  its  treatment  in  the  furnace,  to  its  proper  distribution 
throughout  the  body  of  the  gun  in  relation  to  the  force  exerted  on  its 
different  parts  by  the  discharge,  to  its  gradual  cooling  after  being  run 
into  the  moulds, — in  a  word,  to  all  the  manipulations  connected  with 
its  manufacture  ;  and  by  a  judicious,  moderate  proof,  serving  to  de- 
tect any  flaws,  or  imperfections,  which  may  have  escaped  observation 
during  the  manufacture  ;  and  not  so  severe  as  to  strain  or  weaken  the 
cohesion  of  the  particles,  cast-iron  guns,  sufficiently  light  for  siege, 
sea-coast,  and  garrison  service,  may  be  made,  the  use  of  which,  with 
full  charges,  will  be  safe  for  at  least  1,000  fires.  But  although  the 
practicability  of  making  good  and  safe  guns  of  cast-iron  is  believed  to 
be  an  established  point,  it  must  be  admitted  that  it  requires  a  constant 
supervision  and  vigilance,  which  can  only  be  obtained  by  means  of  a 
foundry  under  the  entire  control  of  the  government,  or  the  employ- 
ment of  a  skilful  or  practical  officer  to  attend  at  the  private  foundries 
during  the  whole  process  of  fabrication. 

2nd.  As  to  utility.  In  former  times  it  was  supposed  that  bronze 
only  was  suited  for  heavy  guns,  both  on  sea  and  land  :  and  it  was  only 
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after  great  advances  had  been  made  in  the  arts,  that  the  maritime 
powers  of  Europe  ventured  to  use  cast-iron  guns  on  board  their  ships. 
The  less  cost  and  greater  hardness  of  cast-iron,  therefore,  have  led 
to  its  use  for  artillery  ;  and  when  it  is  considered  that  six  or  seven 
cannon  of  this  material  can  be  procured  for  the  same  cost  as  one  of 
bronze,  or  wrought-iron,  it  will  readily  be  perceived  that,  if  we  can 
fabricate  them  in  such  a  manner  as  to  render  them  safe  for  only  one 
thousand  fires,  they  should  be  adopted  on  the  score  of  economy,  and 
their  accuracy  of  fire  up  to  the  period  of  their  being  laid  aside  ;  ac- 
cordingly, all  the  European  powers  have  fabricated  their  heavy  guns, 
for  ships  and  batteries,  of  this  material — using  bronze  only  for  field 
and  siege  trains. 

The  British  troops,  in  the  Peninsular  war,  on  several  occasions 
found  their  siege-trains  of  bronze  speedily  rendered  unserviceable,  and 
resorted  to  cast-iron  guns  ;  the  superiority  of  which,  over  bronze,  con- 
sisted in  their  greater  accuracy,  and  being  less  heated  in  rapid  firing; 
and  they  are  stated  to  have  endured  two  thousand  seven  hundred  dis- 
charges. These  pieces  had  preserved  such  accuracy  of  fire,  that  in 
the  last  days  of  the  sieges  they  were  fired  from  a  great  distance  over 
the  heads  of  the  besiegers  at  the  breach,  with  sufficient  precision  to 
reach  the  besieged  behind  a  high  rampart." — Extracted  from  the  Re- 
port of  the  United  States  Committee  on  Naval  Affairs  :  in  the  FranJclin 
Journal, 


rowan's  patent  axle. 
At  a  late  monthly  sectional  meeting  of  the  Mechanical  branch  of 
the  Royal  Dublin  Society,  Sir  Edward  Stanley,  as  Chairman  of  the 
Committee  of  Manufacture,  explained  the  improvement  on  Carriage 
Axletrees,  invented  by  Mr.  Wm.  Rowan,  of  Bally clare.  County 
Antrim,  for  removing  a  great  proportion  of  friction,  the  removal  of 
which  is  so  desirable  in  all  descriptions  of  machinery.  It  has  been 
inspected  by  the  most  eminent  engineers,  and  others  using  revolving 
machinery  in  England,  Ireland,  and  Scotland ;  and  has  at  all  hands 
met  with  the  most  unqualified  approval.  For  the  axle  in  common 
use  is  substituted  a  small  centre  revolving  arm,  along  which  are  fitted 
five  or  six  rollers,  closed  at  either  end ;  the  sheath  over  which  revolves 
with  singularly  slight  friction,  as,  in  its  rotatory  motion,  it  touches 
only  a  slight  portion  of  each  of  the  external  rollers  which  revolve  upon 
the  central  roller,  or  axis.  The  arm  is  turned  truly  parallel,  with  a 
bevelled  shoulder,  to  fit  a  corresponding  bevel  on  the  rollers,  and  a 
screw  nut  is  fitted  on  the  extremity  of  the  arm,  having  also  a  bevelled 
shoulder.  The  rollers  are  fitted  into  and  carried  by  two  rings,  in  such 
a  manner  that  they  are  perfectly  free  to  move  on  their  centres ;  and, 
when  placed  on  the  arm,  are  free  also  to  move  round  it  without  lateral 
motion,  being  confined  by  the  bevels  before  mentioned.  By  this  con- 
struction, the  bearing  is  transferred  to  their  surfaces,  and  does  not 
aff'ect  their  centres — in  this  consists  the  utility  of  the  invention,  and 
consequent  saving  from  friction ;  for,  while  other  axles,  journals, 
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boxes,  or  cylinders,  ruh  over  each  other,  in  this  the  bearing  surfaces 
roll  over  each  other;  and,  consequently,  while  weight  or  velocity  in- 
creases the  friction  with  the  common  axle  or  journal,  it  will  be  seen 
that  with  this  axle  such  effect  is  not  produced.  The  cylinder,  or  box, 
is  bored  out  truly  cylindrical,  with  a  bevelled  shoulder  also  to  fit  the 
rollers,  and  having  a  loose  ring,  likewise  bevelled  ;  by  means  of  all 
those  bevels,  the  rollers  move  in  a  double  groove — that  on  the  arm, 
and  that  in  the  cylinder — so  that  lateral  motion  is  entirely  prevented. 
The  model  which  illustrates  this  invention  is  so  fitted  as  to  show  the 
comparative  friction  on  a  miniature  railway  ;  and  the  power  necessary 
to  move  the  model,  shows  a  saving,  in  favour  of  the  invention,  of  ]  6| 
to  1  ;  or,  in  other  words,  1  pound  or  ounce  will  move  a  carriage  which, 
according  to  the  original  axle,  required  IGJ.  So  great  a  saving  of 
moving  power,  by  so  simple  a  contrivance,  cannot  fail  to  be  eagerly 
adopted.  Already  we  find,  that  on  the  Birmingham  and  Gloucester 
Railway  are  several  sets  on  trial,  which  have  afforded  the  greatest 
satisfaction  ;  and  the  following  is  the  testimony  of  Mr.  John  Goodwin, 
engineer  to  the  Ulster  Railway  Company  : — The  axles  fitted  to  an 
ordinary  luggage  waggon  were  running  for  a  fortnight  on  this  railway 
without  being  oiled,  and  when  examined  at  the  end  of  that  time  the 
axles^nd  cylinders  were  perfectly  clean  and  in  good  order.  The  waggon 
was  then  loaded  with  upwgrds  of  4  tons  of  iron  rails,  and  ran  100 
miles  per  day,  for  six  days,  at  an  average  velocity  of  30  miles  per 
hour.''  The  axles  were  not  oiled  during  that  time,  and,  on  examina- 
tion, they  appeared  to  be  in  perfect  order.  A  series  of  experiments 
with  the  new,  and  also  the  ordinary  axles,  were  made.  The  waggons 
were  each  loaded  with  4  tons ;  and  the  following  were  the  results 
arrived  at : — 141bs.  moved  the  waggon  with  the  patent  axle  29 
feet  from  a  state  of  rest,  and  2 libs,  moved  it  34  feet.  It  required 
841bs.  to  move  the  waggon  with  the  common  axle  27  feet,  and  1121bs. 
to  move  it  31  feet.  These  experiments  were  made  on  the  same  rails, 
and  under  precisely  the  same  circumstances." 

The  learned  gentleman,  in  conclusion,  assisted  by  Mr.  Robinson,  of 
Lisburn,  agent  to  the  patentee,  exhibited  several  models  of  the  inven- 
tion, and  proved  the  calculations  made  in  his  statement  to  be  critically 
correct. — Saunders's  News-Letter. — A  full  description  of  this  very 
ingenious  and  useful  invention  is  given  in  the  Mechanics^  Magaziney 
vol.  xl.  p.  385. 


METAL  WORKERS  OF  ENGLAND  AND  FRANCE. 

Although  all  the  metals  are  skilfully  worked  by  English  artificers, 
yet  it  is  most  remarkable  that  those  in  which  they  excel  are  the  most 
refractory ;  those  which,  when  originally  dug  out  of  the  earth,  have 
the  smallest  importance,  but  to  which  thought  and  labour  give  the 
highest  utility ;  those  on  which  the  hand  of  man,  directed  by  his 
genius,  accumulates  the  greatest  factitious  value — that  is  to  say,  a 
value  which  is  nearly  null  in  the  savage  state,  but  which  goes  on  in- 
creasing in  the  exact  ratio  of  intellectual  civilization.  The  French,  on 
the  contrary,  have  turned  their  attention  to  the  metals  which  have  the 
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greatest  value  in  themselves,  and  to  which,  when  wrought,  the  work- 
manship adds  the  smallest  merit.  Thus,  jewellery  has  long  been  a 
favourite  manufacture  with  them,  as  well  as  the  fabrication  of  the  pre- 
cious metals  in  all  their  shapes.  These  are  the  most  luxurious  and 
the  least  useful  of  the  metallurgic  arts  ;  they  are  the  least  intellectual 
also,  as  gold  and  silver  are  more  easily  purified  and  melted  than  iron. 
Half  civilized  nations  had,  indeed,  fabricated  jewellery,  but  not  until 
more  urgent  wants  have  been  satisfied,  and  previous  exertions  had 
brought  home  the  wealth,  which,  in  some  measure,  entitles  man  to  in- 
dulgence.— Mining  Journal. 


ROOFING  HOUSES  WITH  TIN. 

John  Woolley,  Springfield,  of  Massachusetts,  has  invented  a 
plan  for  roofing  houses  with  tin,  by  constructing  metallic  roofs  with- 
out building,  by  means  of  strips  fastened  to  the  rafters  by  cleats,  to 
which  the  sheets  of  tin  forming  the  roof  are  attached.  The  strips  of 
tin  are  fastened  on  each  rafter,  and  extend  from  end  to  end,  with  the 
two  edges  turned  up,  and  to  these  edges  the  sheets  of  tin  forming  the 
roof  are  connected,  by  lapping  over  these  edges,  and  then  turning 
down ;  and  the  shield-plate,  referred  to  in  the  second  section  of  the 
claim,  is  for  catching  and  conducting  into  the  gutter  all  the  moisture 
that  condenses  under  the  roof.  For  this  purpose,  a  plate  extends 
from  the  gutter  under  the  roof,  there  being  sufficient  space  between 
this  plate  and  the  lower  edge  of  the  roof,  for  the  water  thus  collected 
to  pass  out. 


THE  IRON  TRADE  AND  IRON  SHIPPING. 

Mr.  Watt  has  read  to  the  British  Association,  a  report  on  the  Iron 
Trade  in  Scotland,  from  which  it  appears  that  at  the  present  moment 
there  are  extensive  new  iron  works  erecting  in  Scotland,  especially  in 
Ayrshire  and  in  Renfrewshire.  At  several  of  the  old  works  con- 
siderable additions  are  being  made  to  the  number  of  furnaces  now  at 
work.  The  increase  in  the  annual  quantity  of  pig-iron  smelted  in 
that  country  in  April,  1845,  amounts  to  37*4  per  cent.  And  there  is 
every  appearance  that,  before  another  year  expires,  a  similar  increase 
will  be  made  in  the  amount  of  iron  produced  in  Scotland.  There  are 
2,047,000  tons  of  coal  raised  annually  in  Lanarkshire. 

At  the  conclusion  of  Mr.  Watt's  paper,  Mr.  Porter  mentioned  the 
following  facts  respecting  the  Iron  Trade  in  England.  Sir  J.  Guest, 
of  Dowlais  Works,  in  evidence  before  Import  Duties  Committee, 
1840,  stated  that  the  iron  made  at  the  beginning  of  this  century 
amounted  to  150,000  tons;  in  1806,  258,000;  1823,  452,000; 
1825,581,000;  1828,703,000;  1835,1,000,000;  1836,1,200,000  ; 
1840,  1,500,000.  Mr.  Porter  further  said,  that  Mr.  Jessop,  of  the 
Butterley  Works,  estimated  the  annual  produce  in  Great  Britaiil, 
exclusive  of  Ireland,  in  1840,  at  1,396,400  tons,  and  that  the  quantity 
of  coal  used  for  smelting  that  quantity  was  4,877  tons,  besides 
2,000,000  tons  for  converting  into  wrought  iron.  To  illustrate  the 
importance  of  iron  steamers,  he  could  state  that  the  Aaron  Manly 
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iron  steam-boat,  built  in  1820  at  the  Horsley  Iron  Works,  has  been  in 
use  ever  since,  and  the  repairs  to  her  hull  have  not  altogether  cost  ^'50 
in  those  twenty-five  years.  A  small  iron  steam-boat  has  been  plying 
upon  the  Shannon  since  1825.  She  is  still  in  good  condition.  The 
number  of  iron  steam-boats  launched  since  1830  is  more  than  150. 
The  steam  navy  of  the  East  India  Company  consists,  in  a  great  part, 
of  iron  ;  25  are  now  in  use  in  India. 


MAGNIFICENT  PLATE. 

Messrs.  Hunt  and  Roskill  have  completed  a  Service  of  Plate 
designed  for  the  King  of  the  Netherlands  ;  which,  both  in  respect  of 
taste  and  execution,  will  bear  to  Holland  a  highly  favourable  report  of 
the  goldsmith's  and  silversmith's  branch  of  the  Fine  Arts  in  England. 
Its  leading  and  pervading  idea  is  the  vine, — whose  stems  rise,  and 
tendrils  intertwine,  and  clusters  droop,  into  the  varieties  of  combination 
demanded  by  the  several  articles  of  the  service, — in  a  manner  which, 
with  some  of  even  the  most  formal  of  them,  achieves  a  very  successful 
imitation  of  nature.    This  is  in  none  of  the  pieces  more  conspicuous 
than  in  the  large  gold  and  silver  candelabra ;  where  the  twisted  vine^ 
stalk  springs  from  a  rock,  and  spreads  out  into  the  interlacing  branches 
that  hold  the  cups  for  the  lights, — around  which  latter  cling  and  depend 
bunches  of  the  grape.    There  are  two  of  these  in  gold,  and  two  in 
silver ;  and  on  the  rocky  base  of  the  last  are  mounted  knights,  attired 
in  the  costume  of  the  middle  ages, — a  variation  in  the  design  whose 
idea  we  do  not  exactly  apprehend.    There  are  Greek  and  Tuscan  vases 
(the  latter  in  particular  of  most  elegant  form) — the  material  of  which 
is  ground  glass,  richly  covered  over  with  the  vine-tracing  in  gold  and 
silver, — adding  the  effect  of  extreme  lightness  to  the  character  of  rich- 
ness which  is  the  presiding  impression  :  Assiettes  Montees,  whose 
shelves  of  glass  climb  a  stem  of  gold,  supported  by  the  arms  of  Holland 
in  spirited  model,  and  surmounted  by  the  king's  crown  ;  candelabra, 
borne  by  figures  of  the  Seasons,  executed  in  bright  and  frosted  silver 
with  great  spirit  and  effect  :  sugar-basins,  where  the  rich  silver  tracery 
is  wrought  over  ruby-tinted  glass:  salt-dishes  of  gold,  which  are  eagles 
bearing  scallop-shells  :  —and  many  another  article  of  table  luxury, 
shaped  in  the  spirit  of  tasteful  and  luxurious  art.    The  chasing  of  the 
leaves  and  fruits  is  of  extreme  beauty ;  and  amid  the  natural  ensigns 
of  the  design,  of  course  the  artificial  ones  of  royalty, — arms  and  crown 
and  motto — mingle  everywhere.    But  the  articles  which  seemed  to  us 
most  novel  and  curious,  as  specimens  of  the  goldsmith's  art,  are  plates 
of  that  material  and  of  silver — on  which  lie,  in  frosted  metal  relieved 
by  burnished,  so  as  to  form  the  pattern,  what  seem  to  be  a  couple  of 
folded  napkins  laid  cross-ways  on  each  other,  in  which  (the  white  ones 
at  any  rate)  the  effect  of  damask  amounts  to  so  positive  a  deception, 
that  we  were  induced  to  lift  them  off  for  the  purpose  of  seeing  what 
chasing  they  concealed  on  the  plate  ;  and  then  we  found  that  the  one 
was  a  lid,  which  forms  with  the  lower  a  dish  for  holding  hot  chestnuts. 
The  value  of  the  whole  service  is  about  7,000  guineas,  and  its  weight 
exceeds  30,000  ounces. — Atliena-vr)%^  No.  938. 

F 


66 


YEAR-BOOK  OF  FACTS. 


VAST  SILVER  FOUNTAIN. 

A  MAGNIFICENT  Silver  Fountain  has  been  designed,  modelled,  and 
manufactured  by  Mr.  Smith,  of  Duke-street,  Lincoln's  Inn-fields. 
From  the  top,  at  an  elevation  of  ten  feet  from  the  ground,  water  is 
thrown  in  a  jet  by  means  of  an  arrangement  in  the  interior,  and  falls 
over  into  three  successive  basins,  in  the  form  of  the  pyramid.  The 
base  of  this  fountain,  resting  on  a  slab  of  black  marble,  is  a  quadran- 
gular reservoir,  four  feet  in  diameter,  and  terminating  in  fluted  claws, 
to  contain  the  water, — presenting  externally  the  appearance  of  a  mas- 
sive and  enriched  pedestal  to  the  upper  structure.    In  the  centre  of 
this  pedestal  rises  a  sort  of  altar  or  column,  also  quadrangular ;  and  a 
shaft,  springing  out  of  this  smaller  table,  sustains  the  first  and  broadest 
of  the  basins.    From  this  lower  basin  the  water  is  returned  into  the 
interior,  and  raised  again  for  the  supply  of  the  fountain.    Resting  on 
the  basement,  at  each  of  its  four  corners,  is  a  costly  vase,  of  elegant 
design,  containing  a  group  of  flowers  in  frosted  silver  ;  and  falling  from 
the  scrolls  of  the  upper  table  or  altar,  towards  the  four  vases,  are 
cornucopise,  also  filled  with  flowers.    A  wreath  of  oak-leaves  and 
acorns,  twisted  and  banded  together  into  a  sort  of  cable,  in  the  Louis 
Quatorze  style  (which  is  that  of  the  whole  design),  undulates  within 
and  around  the  edges  of  the  lower  basin  ;  and  the  whole  work,  which 
is  in  frosted  silver  with  burnished  edges,  is  enriched  by  fruit,  flowers, 
scrolls  and  wreaths — human  figures  being  avoided,  in  deference  to  the 
religious  laws  of  Egypt — with  a  profusion  which  makes  the  impos- 
sibility of  conveying  an  idea  of  the  work,  or  its  magnificent  appear- 
ance, by  any  means  less  descriptive  than  drawings.    A  convex  shield, 
on  each  of  the  four  sides  of  the  base,  bears  the  inscription  that  follows, 
on  each  side  in  a  different  language  : — "To  his  Highness,  Mehemet 
Ali,  Pacha  of  Egypt,  presented  by  the  East  India  Company.  London, 
A.D.  1845."    The  other  languages  are  Turkish,  Arabic,  and  Latin. 
The  amount  of  silver  employed  in  this  superb  specimen  of  English 
art  is  10,400  ounces  ;  and  the  cost  of  the  work  7,000/. — Athenaum^ 
No.  915.    This  beautiful  fountain  is  engraved  in  a  late  number  of  the 
Illustrated  London  Neivs. 


YORK  MINSTER  BELLS. 

An  eifect  has  been  produced  by  the  new  peal  of  Bells  which  was  no 
more  anticipated  than  that  of  the  whispering  gallery  of  St.  Paul's  ; 
being  of  a  material  of  ringing  hardness,  in  windy  weather  they  send 
forth  a  sound  which  at  night  is  heard  over  the  city,  of  course  particu- 
larly in  the  direction  of  the  wind,  and  which  is  dreary  in  the  extreme. 
With  a  view  to  obviate  this,  a  piece  of  stout  quartering  has  been  fixed 
upright  in  the  middle  of  each  oj)ening,  notched  so  as  to  halve  the  inner 
bearing  of  the  louvres,  since  which  the  ghostly  music  has  been  less  loud 
and  less  frequent,  although  not  altogether  put  down. — The  Builder, 

TANNING  LEATHER  BY  MEANS  OF  A  FLAGELLATOR. 

The  (  ommittce  on  Science  and  Arts  constituted  by  the  Franklin 
Institute  of  the  State  of  Pennsylvania,  for  the  promotion  of  the  Me- 
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chanic  Arts,  to  whom  was  referred  for  examination  a  mode  of  Tanning 
Leather  by  means  of  a  Flagellator,  patented  in  June,  1844,  by  Robert 
Downey,  New  Albany,  Floyd  County,  Indiana,  report : — 

That  the  object  of  the  invention  is  to  diminish  the  length  of  time 
required  in  tanning,  an  object  which  has  been  kept  in  view  of  tanners 
during  the  last  half  century  of  general  improvement  in  the  arts,  as 
witnessed  by  the  almost  numberless  patents  issued  in  various  parts  of 
Europe  and  the  United  States,  during  the  time  specified.  These  at- 
tempts have  been  successful  to  a  very  limited  extent,  since  the  general 
experience  has  been  that  in  proportion  as  the  time  is  diminished,  the 
*  quality  of  the  tanned  leather  is  injured,  or,  up  to  a  certain  point,  the 
quality  is  inversely  as  the  time  employed  in  tanning.  Nevertheless, 
at  the  present  time,  it  would  be  wrong  to  assert  that  a  more  rapid 
process,  compatible  with  quality,  cannot  be  devised. 

Mr.  Downey  proposes  flagellation,  as  the  means  of  diminishing  the 
time,  on  the  assumed  principle  that  the  pores  of  the  hide  are  closed 
in  the  ordinary  tanning  process,  preventing  thereby  the  entrance  of 
the  bark  liquor.  By  flagellation  with  a  machine,  he  believes  that  the 
hide  is  raised  and  thickened,  the  pores  opened,  and  while  the  gelatin 
and  gluten  are  oozing  out,  the  bark  liquor  is  driven  in. 

Without  farther  noticing  the  mistake  in  confounding  gelatin  and 
gluten,  we  observe  two  principles  assumed  :  1.  *'  The  closing  of  the 
pores  by  bark  or  its  infusion."    2.     The  oozing  out  of  gelatin.'' 

1.  The  committee  cannot  agree  with  the  proposition  that  the  pores 
of  the  hide  are  closed,  certainly  not  closed  in  such  a  manner  as  to 
prevent  the  solution  of  tannin  from  entering  into  them,  and  they  con- 
fidently believe  that  all  experience  shows  that  the  pores  are  open  and 
remain  so  ;  for  the  length  of  time  required  in  the  ordinary  process 
cannot  possibly  be  ascribed  to  the  extreme  slowness  of  infiltration 
through  closed  pores.  Where  hides  are  suffered  to  remain  too  long  in 
the  handler  J  or  on  a  layer,  especially  during  the  warm  season,  without 
renewing  the  supply  of  fresh  bark,  a  species  of  fermentation  produces 
a  mucilaginous  or  slimy  coating,  which  closes  the  pores  more  or  less 
effectually,  and  this  may  be  viewed  as  the  only  case  in  which  a  closing 
of  the  pores  takes  place. 

2.  The  "  oozing  out  of  gelatin*'  is  erroneous  ;  for  the  practical 
tanner  knows  of  no  case  of  the  loss  of  gelatin  by  mechanical  means, 
and  it  may  be  shown  to  be  impossible  on  chemical  grounds.  The 
gelatin  does  not  exist  ready  formed  in  the  hide  but  by  the  action  of 
hot  water  the  tissues  are  transformed  into  gektin,  and  the  same  takes 
place  slowly  during  the  operation  of  tanning,  lapse  of  time  with  the 
conjoint  action  of  tannin  in  solution  performing  the  transformation 
w^hich  heat  effects  rapidly.  But  on  the  other  hand,  admitting  the 
proposition  to  be  true  that  flagellation  presses  out  gelatin,  the  tanner 

I  can  show  that  it  would  be  positively  injurious  ;  for  the  leather  would 
not  exhibit  that  increase  in  weight  which  it  is  his  aim  to  produce,not 
merely  for  the  increased  profits  due  to  the  greater  number  of  pounds, 

I  but  because  this  increase  in  weight  increases  the  firmness  and  dura- 
bility of  the  leather.    Gelatin  combines  with  a  certain  proportional 
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quantity  of  tannin  constituting  leather ;  hence,  when  a  portion  of  the 
former  is  lost,  there  is  nothing  to  replace  it,  for  the  remaining  gelatin 
will  only  take  up  its  due  proportion  of  tannin  and  no  more,  and  all 
other  matter  added  to  restore  the  lost  weight  would  be  mechanically 
intermingled  or  lodged  in  the  leather,  while  nothing  can  compensate 
for  the  loss  of  firmness  and  durability. — Journal  of  the  Franklin 
Institute,  ■ 

NEW  MODE  OF  PREPARING  LEATHER. 

A  PATENT  for  a  New  Mode  of  more  speedily  and  effectually 
Tanning  Hides  and  Skins,"  has  been  recently  obtained  by  Dr.  Turn- 
bull.  In  his  specification,  in  pointing  out  the  various  difficulties  in 
tanning,  he  says  : — In  preparing  the  skins  and  hides  for  the  tanpit, 
they  are  steeped  for  a  considerable  time  in  a  solution  of  lime,  to  re- 
move the  hair  and  epidermis.  In  this  process,  the  skin  imbibes  a 
considerable  quantity  of  lime,  which  has  the  effect  of  either  removing 
from  the  hide  or  skin  a  portion  of  the  gelatinous  substance  in  the  form  of 
soluble  gelatine,  or  of  altering  the  gelatinous  fibre,  so  as  to  render  it  in- 
capable of  speedily  and  eff'ectually  combining  with  the  tannin  or  tannic 
acid,  and  the  pores  of  the  skin  are  so  impregnated  with  lime,  as  to  pre- 
vent the  tanning  principle  from  operating  freely,  or  reaching  the  heart 
of  the  skins."  And,  after  enumerating  other  obstructions,  he  observes 
that  the  great  object  to  be  attained  is  to  find  out  some  means  of  re- 
moving these  obstructions  and  antagonist  principles,  and  of  bringing 
about  a  speedy  and  effectual  combination  of  the  gelatinous  fibre  of  the 
hides  or  skins,  and  the  tanning  matter,  and  thus  produce,  in  a  short 
space  of  time,  leather  superior  in  weight,  quality,  and  durability,  to 
any  yet  produced.  The  object  of  my  improvements  is  to  remove 
these  difficulties  and  obstructions,  either  by  extracting  the  lime  with 
which  hides  and  skins  are  impregnated  in  the  process  of  removing  the 
hair,  or  removing  the  hair  and  epidermis  from  the  hides  or  skins, 
without  the  use  of  lime,  by  means  not  hitherto  attempted."  The 
doctor  then  states  that  by  steeping  the  hides  or  skins  in  a  mixture  of 
sugar,  or  any  other  saccharine  matter  and  water,  for  from  two  to  four 
days,  according  to  the  size  of  the  skin,  the  lime  is  entirely  removed. 
"  The  action,"  says  the  doctor,  of  the  sugar  and  pyroxylic  or  wood 
spirit  of  the  lime  is  so  rapid,  that  in  the  largest  skins  the  lime  is  en- 
tirely removed,  and  the  skins  are  rendered  fit  to  receive  and  imbibe 
the  tannic  acid,  and  thus  the  operation  of  tanning  is  perfectly  accom- 
plished in  a  very  short  time."  All  great  chemists  have  described  lime 
as  a  solvent  of  gelatine  ;  indeed,  the  fact  is  easy  of  demonstration  by 
placing  a  small  quantity  of  pure  gelatine  or  isinglass  in  lime  water.  No 
doubt,  therefore,  can  exist,  when  we  reflect  on  the  energetic  action  of 
lime  on  organic  bodies,  especially  on  animal  tissue,  that  the  destruction 
of  a  great  portion  of  the  most  valuable  part  of  the  skin  must  be  the 
result  of  employing  lime  in  taking  off"  the  hair.  The  means  hitherto 
employed  to  extract  the  lime  has  been  the  application  of  an  alkaline 
lixivium  called  bate."  This  is  composed  of  the  dung  of  pigeons  and 
other  domestic  birds,  but  this  mixture  has  been  found  not  to  remedy 
the  evil,  for  the  bate  does  not  dissolve  the  hme,  but  merely  destroys 
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its  causticity  by  converting  it  into  carbonate  or  chalk.  Besides  which, 
it  causes  the  destruction  of  a  portion  of  gelatinous  tissue  by  the  fer- 
mentation created  by  the  decomposition  of  the  animal  matter  in  the 
bate.  Sugar,  on  the  contrary,  is  well  known  to  be  a  great  preserver 
of  the  gelatinous  fibre ;  and  it  has  been  demonstrated  that  sugar  is 
also  a  powerful  solvent  of  lime.  We  think,  therefore,  that  we  see  in 
the  doctor's  discovery  the  means  of  removing  "  the  antagonistic  prin- 
ciple, and  of  bringing  about  a  speedy  and  elfective  combination  of  the 
gelatinous  fibre  with  the  tanning  matter." — From  the  Builder. 


CHINESE  FLAX. 

Among  the  results  of  the  extension  of  British  intercourse  with  China, 
we  have  to  record  the  introduction  of  Flax.  Messrs.  Hargreaves,  of 
Leeds,  have  received  samples  of  Chinese  grass,  which  is  believed  to 
possess  all  the  qualities  of  flax,  but  in  a  higher  degree  than  any  known 
to  our  spinners  or  manufacturers,  surpassing  the  best  qualities  in 
strength,  fineness,  and  length  of  staple.  Fine  linen  manufactured 
with  it  greatly  resembles  French  cambric,  but  has  a  more  silky  ap- 
pearance. It  would  appear  that  the  Chinese  grass  can  be  supplied  in 
unlimited  quantity. 


SUGAR  refining. 

M.  BiOT  has  presented  to  the  Paris  Academy  of  Sciences,  an  appa- 
ratus which  is  used,  in  Germany,  by  the  sugar  manufacturers,  to  try 
the  strength  and  character  of  their  syrup,  and  also  by  medical  men, 
as  a  test  in  diabetic  urine.  It  is  of  simple  construction.  It  consists 
of  two  concentric  prisms  of  nickel ;  one  of  which  is  fixed,  whilst  the 
other,  to  which  the  eye  is  applied,  is  moveable.  They  are  separated 
by  a  tube,  which  is  filled  with  the  solution  to  be  examined.  The  two 
prisms  are  so  placed  that  the  light  polarized  by  the  first  may  be  re- 
fused by  the  second.  The  solution  is  now  introduced.  A  coloured 
object  is  seen,  which  is  at  first  blue.  The  moveable  prism  is  then 
turned  until  the  object  is  yellow.  The  angle  of  rotation  to  arrive  at 
this  tint  gives,  by  means  of  a  table,  the  quantity  of  crystallizable 
sugar  contained  in  the  solution. 


PREPARED  WOOD  FOR  RAILWAY  SLEEPERS. 

M.  Arago  has  read  to  the  Paris  Academy  of  Sciences,  a  communi- 
cation from  M.  Boucherie  on  the  preservation  of  Wood  for  Railway 
and  other  purposes.  It  is  now  four  years  since  M.  Boucherie  commu- 
nicated to  the  Academy  a  series  of  experiments,  proving  that  he  had 
discovered  a  cheap  means  of  forcing  into  the  pores  ot  wood  liquids 
capable  of  giving  to  it  great  durability  and  entirely  new  properties. 
Since  that  time  many  patents  have  been  taken  out  in  France  and  Eng- 
land for  different  modes  of  preserving  wood,  and  each  discovery  has 
been  proclaimed  as  infallible,  as  Kyan's  process  was  thought  to  be  for 
a  time.  Of  all  these  discoveries,  however,  one  only  has  been  practi- 
cally worked  to  any  extent,  viz.  Payne's  process,  which  consists  in 
forcing  out  the  air  and  juices  of  the  wood  by  an  exhausting  pump,  and 
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supplying  the  vacuum  by  a  mixture  of  iron  and  lime.    As  to  M.  Bou- 

cherie,  the  public,  although  thankful  to  him  for  the  activity  with 
which  he  had  demonstrated  his  theory  by  experiments,  had  begun  to 
infer  that  he  had  (in  the  presence  of  Payne's  process,  a  patent  for  which 
has  been  taken  in  France  by  Mr.  Banner,  who  is  at  this  moment  form- 
ing a  company  for  working  it  on  a  large  scale),  abandoned  all  idea  of 
turning  his  discoveries  to  a  practical  account.  It  would  appear,  how- 
ever, from  the  present  communication  to  the  Academy,  that  M. 
Boucherie  has  been  continuing  his  experiments,  and  submitting  them  to 
the  test  of  time.  In  November,  1842,  one  hundred  pieces  of  wood, 
of  different  kinds,  of  the  length  and  size  used  for  Railway  Sleepers, 
were  prepared  by  M.  Boucherie.  It  is  known  to  all  persons  who  read 
the  account  given  at  the  time  of  M.  Boucherie's  process,  when  he  pre- 
sented his  first  paper  to  the  Academy,  that  it  consists  in  the  introduc- 
tion of  solutions  by  a  sort  of  filtration.  A  tub,  containing  the  liquid, 
is  placed  in  contact  with  one  end  of  the  wood ;  the  pressure  produced 
by  raising  the  level  of  the  liquid  a  little  above  that  of  the  wood,  suf- 
fices for  its  perfect  impregnation,  with  the  exception  of  the  central 
part,  or  heart.  Some  of  these  pieces  of  wood  were  left  in  their  natural 
state  ;  others  were  impregnated  to  only  half  their  length,  and  others 
in  the  entire  lengths.  The  liquids  used  were  pyroligneous  acid,  sul- 
phate of  copper,  chlorurate  of  pyrolignated  calcium,  double  chlorurate 
of  sodium,  and  mercury.  The  wood  was  buried  in  the  ground,  at  the 
depth  of  a  few  centimetres,  in  an  enclosed  yard,  at  Compiegne,  where 
they  remained  nearly  three  years.  On  taking  them  up  recently,  the 
prepared  wood  was  found  perfectly  sound,  and  that  which  had  not  been 
prepared  entirely  rotten.  As  the  process  of  preparation,  interment, 
and  disinterment,  was  performed  in  the  presence  of  the  authorities  of 
Compiegne,  who  have  given  a  certificate  to  the  effect  stated  by  M. 
Boucherie,  no  doubt  can  be  entertained  as  to  the  results  obtained. 
M.  Boucherie's  mode  of  preserving  wood  is  not  very  expensive,  and  it 
is  attended  with  this  great  advantage — the  cheaper  sorts  of  timber, 
which  are  never  used  in  their  natural  state  for  railways  or  building 
purposes,  on  account  of  their  want  of  durability,  may,  he  says,  be 
used  with  a  much  better  eflfect  when  thus  prepared  than  the  dearest 
timber  in  its  natural  state  ;  and  thus,  even  after  deducting  the  cost  of 
the  process  of  preservation,  the  saving  is  very  great.  Payne's  pro- 
cess is  essentially  different.  He  places  the  wood  to  be  prepared  in  a 
receiver,  where  the  air  and  juices  are  driven  out  by  exhaustion,  and  the 
cavities  are  then  filled  up  with  a  material  that  is  comparatively  inde- 
structible. 


VARIETIES  OF  TIMBER. 

A  PAPER,  by  Mr.  Vicary,  has  been  read  to  the  Decorative  Art  So- 
ciety, on  the  Physiology  of  Timber-Trees,  considered  with  reference  to 
Manufacturing  Purposes."  The  few  government  and  private  collections 
of  specimens  of  timber  in  this  country  were  noticed,  and  regret  expressed 
that  in  almost  every  case  no  scientific  arrangement  had  been  attempted, 
whereby  a  study  of  the  varieties  of  timber  could  be  promoted.  The 
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author  here  contrasted  the  attention  devoted  in  our  national  museums 
to  stuffed  birds,  &e.,  with  the  almost  total  neglect  of  a  useful  classi- 
fication of  timber,  although  entering  as  it  does  so  largely  into  our 
every-day  comforts  and  conveniences.  The  growth  of  trees,  and  the 
capillary  action  of  the  sap,  &c.,  the  formation  of  knots,  and  the  con- 
sequent weakness  wherever  they  occur,  were  next  noticed  ;  also  the 
effects  of  pruning  or  lopping  at  a  wrong  season,  thereby  generating 
what  is  usually  termed  **  dry  rot.''  The  patent  processes  of  Mr. 
Payne  were  introduced,  exhibiting,  in  a  series  of  experiments,  his 
modes  of  preserving  timber  from  decay,  and  rendering  it  incom- 
bustible ;  also  of  hardening  any  English  woods,  and  dyeing  them  of 
various  colours,  so  as  to  make  them  available  for  the  purposes  of  the 
cabinet-maker.  The  paper  was  illustrated  by  upwards  of  200  speci- 
mens of  different  woods,  English  and  foreign,  sound  and  in  various 
stages  of  decay. — Literary  Gazette,  No.  1465. 


DAVISON  AND  SYMINGTOn's  CASK-CLEANSING  PROCESS. 

In  a  paper  on  this  process,  recently  read  at  the  Society  of  Arts,  it 
was  stated  that  in  some  establishments  in  London  there  are  not  fewer 
than  from  70,000  to  80,000  casks  used  for  beer  only,  and  in  the 
United  Kingdom,  for  public  breweries  alone,  about  2, 600, COO  casks  ; 
that  mouldy  casks,  thus  cleansed  and  purified,  are  found  not  to  exceed 
(including  engine  power  and  every  other  expense)  If  d.  each,  whereas 
casks  that  are  unheaded,  scrubbed,  and  again  re-headed  (leaving  out 
any  expense  for  purifying),  seldom  cost  less  than  6d.,  but  more  gene- 
rally from  8d.  to  lOd. ;  that  the  new  process  has  been  in  use  at 
Messrs.  Truman  and  Co.'s  brewery  for  the  past  six  months,  and  that 
the  well-known  brewers,  Messrs.  Guinness  (of  Dublin),  Messrs.  Bass 
and  Co.,  and  Messrs.  AUsop  (of  Burton),  are  about  to  adopt  it. 


POTATO  PLOUGH. 

Mr.  Watts,  of  Fredericton,"  says  the  New  York  Sun,  has 
invented  a  machine,  a  peculiar  kind  of  Plough,  which  is  so  con- 
structed as  most  thoroughly  to  turn  up  potatoes  from  the  drill,  leav- 
ing them  entirely  free  and  in  beautiful  order  on  the  top,  ready  to  be 
gathered  up.  It  is  drawn  by  two  horses,  and  the  only  preparatory 
process  necessary  is  to  pull  up  the  tops.  This  plough  could  easily 
dig  up  three  acres  of  potatoes  per  day." 


drain  traps. 

These  are  contrivances  to  prevent  the  escape  of  foul  air  from 
Drains,  but  they  often  fail  to  produce  the  intended  effect,  and  great 
expense  is  often  incurred  in  attempting  to  apply  a  remedy  in  the  wrong 
place.  **  The  drains  smell,  we  shall  have  rain,"  is  a  common  expres- 
pion,  but  perhaps  few  inquire  why  drains  send  forth  their  peculiar  in- 
timation of  a  change  in  the  state  of  the  atmosphere.  It  has  become 
the  practice  to  trap  drains  where  they  leave  the  house,  to  prevent  the 
ingress  of  rats  from  the  sewer,  so  that  a  large  quantity  of  air  is  inclosed 
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in  the  drain  between  these  large  traps  and  the  smaller  ones,  at  the 
sinks  in  the  house.  Now,  this  air  being  liable  to  expansion  from 
various  causes,  (among  which  are  the  diminution  in  the  pressure  of  the 
atmosphere  indicated  by  the  falling  of  the  mercury  in  the  barometer, 
and  the  introduction  of  hot  water),  occasionally  displaces  the  very 
small  column  of  water  in  the  sink-traps,  and  escapes  into  the  house, 
to  the  serious  annoyance  of  its  inmates.  The  remedy  is,  to  insert  one 
end  of  a  pipe  into  the  highest  part  of  the  drain,  so  that  the  foul  air 
may  escape  at  the  other  extremity  of  the  pipe,  where  it  can  produce 
no  inconvenience. — Supplement  to  the  Penny  Cyclopcedia* 


NEW  MATERIAL  FOR  FLOORING,  PAVING,  AND  ROOFING. 

This  new  Material  or  compound,  which  forms  the  subject  of  a  Patent 
taken  out  by  Mr.  Cassel,  of  Millwall,  consists  of  many  varieties, 
but  possessing  all  these  common  properties — that  they  are  perfectly 
impervious,  very  elastic,  and  (there  is  reason  to  believe)  exceedingly 
durable. 

When  intended  to  be  employed  (or  paving  or  flooring^  or  other  like 
purposes,  it  is  composed  of  four  varieties,  which,  for  the  sake  of  dis- 
tinction, are  designated  as  compounds,  No.  1,  No.  2,  No.  3,  and 
No.  4,  and  are  thus  described  : — 

I  prepare  No.  1  compound  in  manner  following  : — I  saturate  a 
quantity  of  chalk,  or  marl,  or  lime,  or  loamy  clay,  or  sandy  earth, 
previously  reduced  to  the  state  of  a  fine  powder,  with  oil  of  tar,  or 
mineral  tar,  or  vegetable  naphtha,  or  any  other  resinous,  oily,  or  fatty 
matter.  I  take  one  cwt.  of  rosin,  and  melt  it  in  a  caldron  exposed 
to  a  gentle  fire,  until  all  the  water  in  it  has  evaporated.  I  then  throw 
into  the  caldron  two  cwt.  of  the  saturated  chalk  or  other  earth,  and 
mix  it  well  with  the  melted  rosin.  I  next  add  from  3  to  6  lbs.  of 
liquid  caoutchouc,  or  from  1  to  3  lbs.  of  essential  oil  of  tar,  or  tur- 
pentine, or  some  other  oily,  or  fatty,  or  cementitious  substance  (vary- 
ing the  quantity  according  to  the  degree  of  elasticity  desired  to  be 
given  to  the  ultimate  compound),  and  after  that,  from  3  to  5  lbs.  of 
sulphur  ;  and  finally,  two  cwt.  of  fine  dry  grit,  keeping  all  the  while 
the  contents  of  the  caldron  well  stirred,  till  the  whole  are  thoroughly 
amalgamated.  When  cool,  this  compound  is  of  a  slatish  grey  colour, 
and  of  a  close  granular  texture.  No.  2  compound  is  prepared  in  the 
same  way  as  No.  1,  and  composed  of  the  same  materials,  and  in  like 
proportions,  excepting  only  that  I  substitute  for  the  rosin,  vegetable 
pitch,  and  use  a  larger  proportion  of  sulphur,  say  from  6  to  8  lbs. 
No.  3  is  also  prepared  in  the  same  way  as  Nos.  1  and  2,  and  com- 
posed of  the  same  materials  in  the  like  proportions,  excepting  that 
instead  of  the  rosin  or  vegetable  pitch,  I  use  equal  parts  of  rosin  and 
Stockton  tar,  and  reduce  the  quantity  of  sulphur  to  about  4  lbs.  No.  4 
compound  differs  from  No.  3  in  the  substitution  of  equal  parts  of 
rosin  and  mineral,  or  coal  tar,  for  the  equal  parts  of  rosin  and  vegeta- 
ble pitch. 

These  compounds  may  be  used  by  themselves — being  laid  down 
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in  a  hot  and  fluent  state,  and  of  sufficient  thickness*/'  or  they  may  be 
employed  in  any  of  the  following  states  of  combination  : — 

Firstly,  they  may  be  combined  with  any  of  the  natural  asphaltes  or 
bitumens,  or  any  artificial  compound  of  a  bituminous  quality. 

Secondly,  they  may  be  formed,  in  combination  with  small  pieces 
of  wood,  into  large  blocks  for  use. 

Thirdly,  Any  of  the  compounds  before  described  may  be  used  in 
combination  with  wood,  in  manner  following,  to  form  a  flooring  for 
the  ground  floors  of  buildings,  which  will  be  quite  impermeable  to 
under  damp,  and  exceedingly  durable.  The  ground  is  to  be  first 
covered  over,  to  the  depth  of  about  an  inch,  with  a  layer  of  any  of  the 
four  compounds  before  mentioned  (being  previously  well  beaten  down 
and  levelled),  and  then  small  square  blocks  of  wood  of  equal  sizes  are 
to  be  set  in  this  composition  while  yet  warm,  with  the  grain  upper- 
most, and  placed  in  regular  order,  side  by  side.  Any  interstices  which 
may  be  left  between  the  blocks  are  to  be  carefally  filled  up  with  the 
compound.  Or,  instead  of  using  small  blocks  of  solid  wood,  compo- 
sition blocks  of  a  large  size,  prepared  as  follows,  may  be  employed  : 
I  take  a  number  of  pieces  of  deal,  from  3  to  5  inches  wide,  and  from 
10  to  18  inches  long,  such  as  may  be  picked  out  of  the  woods  im- 
ported from  abroad  under  the  denomination  of  fire-wood,  and  which, 
paying  a  small  duty,  may  be  had  cheap,  and  lay  them  in  an  iron  frame 
or  mould,  in  the  direction  of  the  grain,  jointing  them  roughly  to- 
gether lengthwise,  but  so  that  they  shall  break  joint  transversely.  I 
then  cover  them  to  the  depth  of  one  or  more  inches  with  any  of  the 
four  compounds  before  described,  in  a  hot  fluent  state,  and  leave  this 
coating  to  settle  and  cool,  whereby  it  becomes  firmly  united  to  th^ 
wood  beneath.  On  removing  this  mass  or  block  from  the  frame  or 
mould,  and  fitting  it  into  a  piece  of  flooring,  it  is  placed  with  the 
wood  uppermost,  which  remains  ever  after  beyond  the  reach  of  damp 
from  beneath.  For  such  a  description  of  ground  flooring  no  joists 
are  requisite.  The  blocks  may  be  made  of  any  length  or  breadth 
most  convenient ;  but  I  prefer  making  them  of  about  4  feet  in  length, 
by  2  feet  6  inches  in  breadth.  When  a  very  strong  flooring  of  this 
kind  is  wanted,  I  cross  the  layer  of  wooden  pieces  before  described 
with  a  second  of  exactly  the  same  description,  but  laid  the  reverse 
way,  and  upon  an  interposed  bed  of  one  or  other  of  the  four  com- 
pounds before  mentioned.  The  two  layers  are  then  pressed  together : 
and  when  the  compound  which  unites  them  has  cooled  and  set,  I  pour 
over  the  whole  another  coating  of  the  same  compound,  so  as  to  cover 
completely  the  second  layer  of  wood.  Instead  of  the  blocks  being  all 
of  one  sort  of  wood,  or  of  one  colour,  they  may  be  of  different  woods 
and  different  colours,  so  as  to  give  the  flooring  a  tesselated  ap- 
pearance. 


GUTTA  PERCHA,   A  PECULIAR  VARIETY  OF  CAOUTCHOUC. 

GuTTA  PERCHA  is  the  Malayan  name  for  a  substance  which  is  the 
concrete  juice  of  a  large  forest  tree,  a  native  of  the  shores  of  the 
straits  of  Malacca,  Borno,  and  the  adjacent  countries.    This  tree  is 
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unknown  botanically  ;  all  the  information  we  possess  regarding  it  being, 
that  it  is  a  large  forest  tree,  and  yields  this  product  abundantly.  We 
are  indebted  for  our  knowledge  of  it  to  Dr.  W.  Montgomerie,  who, 
for  his  communication,  has  received  a  silver  medal  from  the  Royal 
Scottish  Society  of  Arts. 

This  substance,  in  its  crude  state,  differs  in  many  particulars  from 
common  caoutchouc.  It  is  of  a  pale-yellowish,  or  rather  dirty- 
white  colour.  It  is  nearly  as  hard  as  wood,  though  it  readily  receives 
the  impression  of  the  nail.    It  is  very  tenacious,  and  not  at  all  elastic. 

To  determine  whether  or  not  this  substance  really  was  a  variety  of 
caoutchouc,  Dr.  Maclagan  has  submitted  it  to  the  ordinary  process  of 
ultimate  analysis,  and  obtained,  as  its  per-centage  composition,  carbon 
86*36;  hydrogen,  12*15;  the  remainder,  1*49,  was  most  probably 
oxygen  absorbed  from  the  air  during  the  process  employed  for  purify- 
ing it,  as  the  substance,  while  heating  on  the  vapour-bath,  acquired  a 
brown  colour.  The  analysis  of  caoutchouc,  according  to  Faraday,  is 
carbon,  87*2  ;  hydrogen,  12*8.  The  results  are  sufficiently  near  to 
warrant  the  conclusion  that  the  two  matters  in  question  are  generically 
the  same. 

Dr.  Maclagan  also  found  the  Gutta  Percha  to  yield  the  same  product 
of  destructive  distillation  as  the  common  caoutchouc.  Both  equally 
yield  a  clear,  yellow,  limpid  oil,  having  no  fixed  boiling  point,  and, 
therefore,  being  a  mixture  of  different  oleaginous  principles.  .  In  both 
substances,  the  distillation  proceeds  most  freely  at  temperatures  be- 
tween 360®  and  390^^  Fahr.,  and  seems  almost  stationary  at  385°. 
Comparative  analyses  of  similar  portions  of  the  two  oils  were  made, 
and,  as  is  already  known  of  common  caoutchouc,  the  products  ex- 
hibit a  constitution  represented  by  the  formula,  C^q  Hg.  The  Gutta 
Percha  thus  appears  really  to  be  a  modification  of  caoutchouc. 

In  its  general  properties,  it  likewise  shows  a  similarity  to  common 
caoutchouc.  It  is  soluble  in  coal  naphtha,  in  caoutchouc  oil,  and  in 
ether.  It  is  insoluble  in  alcohol  and  in  water,  and  floats  upon  the 
latter. 

Its  most  remarkable  and  distinctive  peculiarity  is  the  effect  of  heat 
upon  it.  When  placed  in  water  at  110*^,  no  effect  is  produced  upon  it, 
except  that  it  receives  the  impression  of  the  nail  more  readily  ;  but, 
when  the  temperature  is  raised  to  145^  or  upwards,  it  gradually  be- 
comes so  soft  and  pliant  as  to  be  capable  of  being  moulded  into  any 
form,  or  of  being  rolled  out  into  long  pieces  or  flat  plates.  When  in 
the  soft  state,  it  possesses  all  the  elasticity  of  common  Indian- 
rubber,  but  it  does  not  retain  these  properties  long.  It  soon  begins 
again  to  grow  hard,  and  in  a  short  time,  varying  according  to  the  tem- 
perature and  the  size  of  the  piece  operated  on,  regains  all  its  original 
hardness  and  rigidity.  A  ball  one  inch  in  diameter  was  completely 
softened  by  boiling  water  in  ten  minutes,  and  regained  its  hardness 
entirely  in  less  than  half  an  hour.  It  appears  to  be  capable  of  under- 
going this  alternate  softening  and  hardening  any  number  of  times, 
without  change  of  property. 

It  is  also,  to  a  certain  extent,  ductile.    When  soft,  it  is  easily  torn 
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across,  but  when  hard,  it  is  very  tenacious.  A  piece  not  an  eighth 
of  an  inch  in  thickness,  when  cold,  easily  raised  a  weight  of  forty-two 
pounds,  and  only  broke  when  half  a  hundred  weight  was  attached 
to  it. 

From  these  properties,  it  seems  capable  of  many  applications  in  the 
arts.  Its  solution  seems  to  be  as  well  adapted  as  that  of  common 
caoutchouc,  for  making  water-proof  cloth  ;  and  whilst  softened,  it  can 
be  made  into  solid  articles — such  as  knife -handles,  door-handles,  &c. 
The  Malays  employ  it  for  the  former  of  these,  and  prefer  it  to  wood. 
A  surgeon,  furnished  with  a  small  piece,  could  easily,  with  the  aid  of  a 
little  hot  water,  supply  himself  with  bougies  of  any  size  or  form. 

Dr.  Maclagan,  on  reading  the  foregoing  to  the  Ruyal  Scottish  Society 
of  Arts,  exhibited  a  knife-handle,  a  walking-cane  head,  a  riding  whip, 
and  other  articles,  made  of  gutta  percha. 


CORRUGATED  OR  SPURRED  INDIA-RUBBER  GOODS. 

Mr.  C.  Goodyear,  U.  S.,  has  patented  this  new  manufacture.  The 
goods  are  formed  by  cutting  sheet  India  rubber  into  narrow  strips  or 
threads,  say  1 -eighth  or  1 -sixteenth,  of  an  inch  in  width,  and  usually  of 
the  thickness  of  a  card.  These  strips  are  then  stretched  upon  a  suita- 
ble board,  or  table,  in  such  manner  as  that  they  may  pass  back  and 
forth  parallel  to  each  other,  say  at  the  distance  apart  of  I -fourth  of 
an  inch,  more  or  less.  The  table,  or  board,  is  provided  with  pins,  or 
notches,  at  each  end,  and  around  these  pins,  or  through  the  notches, 
the  threads  are  to  be  stretched  as  they  pass  back  and  forth ;  the 
stretching  of  these  strips  may  amount  to  twice  their  quiescent  length. 
Whilst  stretched,  two  lamina  of  cloth,  or  of  other  suitable  material,  of 
the  requisite  width  and  length,  which  are  covered  on  one  side  with 
moist  India  rubber  cement,  are  to  be  placed  one  on  each  side  of  the 
stretched  threads,  the  cemented  sides  being  towards  said  threads  ; 
these  lamina  are  to  be  brought  into  contact  with  each  other  between  the 
threads,  which  may  be  readily  done  by  passing  a  smooth  piece  of 
metal,  ivory,  or  other  article,  along  the  side  of  each  of  the  threads. — 
Franklin  Journal, 


FRENCH  carpet. 

The  Revue  de  Paris  speaks  of  an  immense  and  magnificent  Carpet, 
for  the  Great  Hall  of  the  Ambassadors  at  Versailles,  which  has  issued 
from  the  Royal  manufactory  of  the  Gobelins.  This  work,  which  was 
commenced  in  1783,  has  a  border  composed  of  garlands  of  flowers 
and  arabesques  of  consummate  execution  ;  and  at  its  corners  are  four 
large  bouquets  of  roses,  after  water-colour  drawings,  executed  by 
Madame  Elizabeth,  the  sister  of  Louis  XVI.,  including  every  species 
of  rose  known  in  France  towards  the  close  of  the  eighteenth  century. 


CAMP  EdUIPAGE. 

Mr.  Wright  has  invented  a  Method  of  Packing  Camp  Equipage, 
which  consists  of  a  wooden  case  4  feet  9  inches  in  length,  by  18  inches 
deep,  and  12  inches  wide  ;  containing  a  tent  12  feet  in  diameter  at 
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bottom,  and  8  feet  at  top,  which  is  made  to  open  and  shut  as  an  um- 
brella; the  jointed  pole  on  which  it  is  fixed  is  10  feet  in  length — a 
clear  headway  of  6g  feet  is  preserved  under  the  stretchers  when  the 
tent  is  fixed, — two  forms  and  two  stools,  together  constituting  seats 
for  twelve  persons,  four  foot  boards,  a  four-legged  table  3  feet  long  by 
2  feet  wide,  a  box  and  cooking  apparatus,  complete  the  equipage. 
The  whole  weighs  less  than  1  cwt.,  and  can  be  taken  to  pieces  or  put 
together  in  twenty  minutes. 


AIR  CHURN. 

The  Bishop  of  Derry  has  invented  an  Atmospheric  Churn.  Instead 
of  the  present  unscientific  mode  of  making  butter  by  churning,  his 
LiOrdship  accomplishes  this  measure  by  the  simpler  manner  of  forcing 
a  full  current  of  atmospheric  air  tlirough  the  cream,  by  means  of  an 
exceedingly  well  devised  forcing  pump.  The  air  passes  through  a 
glass  tube  connected  with  the  air-pump,  descending  nearly  to  the 
bottom  of  the  churn.  The  churn  is  of  tin,  and  it  fits  into  another 
tin  cylinder  provided  with  a  funnel  and  stop-cock,  so  as  to  heat  the 
cream  to  the  necessary  teaiperature.  The  pump  is  worked  by  means  of  a 
winch,  which  is  not  so  laborious  as  the  usual  churn.  Independently 
of  the  happy  application  of  science  to  this  important  department  of 
domestic  economy,  in  a  practical  point  of  view  it  is  extremely  valuable. 
The  milk  is  not  moved  by  a  dasher,  as  in  the  common  churn ;  but  the 
oxygen  of  the  atmosphere  is  brought  into  close  contact  with  the  cream, 
so  as  to  effect  a  full  combination  of  the  butyraceous  part,  and  to 
convert  it  all  into  butter.  On  one  occasion  the  churning  was  carried 
on  for  the  space  of  one  hour  and  45  minutes,  and  11  gallons  of  cream 
produced  26lbs.  of  butter. —  Globe, 


NEWELL*S  PATENT  PARAUTOPTIC  TOIKON  BANK  LOCK. 

No  person  that  has  ever  examined  this  extraordinary  Lock,  can  fail 
to  be  struck  with  its  complication,  security,  and  simplicity.  ParaU' 
toptic  is  a  Greek  word,  significant  of  a  prevention  of  internal  inspec- 
tion, and  Toikon,  walled.  Nothing  can  be  introduced  to  affect  those 
parts  of  the  lock  which  are  important  for  the  burglar  to  be  acquainted 
with,  as  the  tumblers  are  separated  from  the  essential  actional  parts  of 
the  lock,  which  constitutes  its  safety,  by  a  perpendicular  wall  of  solid 
steel,  forming  two  distinct  and  separate  chambers  in  the  same.  The 
front  chamber  will,  on  close  inspection,  either  by  phosphoric  light  or 
reflection,  exhibit  nothing  but  solid  walls  of  steel  or  iron.  This  lock  is 
susceptible  of  an  infinity  of  changes,  from  thousands  to  biUions,  ena- 
bling the  possessor  to  change  or  vary  it  at  pleasure,  simply  by  trans- 
posing or  altering  the  position  of  the  key  before  using  it  to  lock  the 
door,  thereby  frustrating  the  skill  of  the  inventor,  should  he  be  inclined 
to  make  the  attempt  at  opening  any  lock  of  his  manufacture  after  it 
has  passed  out  of  his  possession. — Boston  Post :  Mechanics*  Maga^ 
zine,  No.  1183. 
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GAS  METERS. 

On  April  1,  a  paper  was  read  to  the  Institution  of  Civil  Engineers, 
by  Mr.  A.  A.  Croll,  On  the  construction  and  use  of  Gas  Meters.'' — 
It  first  noticed  the  necessity  for  a  means  of  accurately  measuring  the 
consumption  of  gas,  in  order  that  the  honest  consumer  might  not  be 
obliged  to  pay  for  the  frauds  of  the  dishonest,  as  was  actually  the 
case  at  present,  as  the  gas  companies  were  obliged  to  charge  such  a 
price  for  their  gas  as  would  cover  all  contingencies.  Then,  after 
relating  many  flagrant  instances  of  fraud  on  the  gas  companies,  and 
the  methods  by  which  they  were  practised,  the  author  attributed  the 
loss  of  30  per  cent,  of  the  gas  produced,  which  was  not  accounted  for 
in  the  consumption,  rather  to  the  fraudulent  consumption  than  to  the 
leakage,  either  from  bad  joints  or  through  the  pores  of  the  iron  pipes, 
as  had  been  sought  to  be  established  in  a  former  discussion.  The 
author's  own  practical  observations  induced  him  to  limit  the  amount 
of  leakage  to  under  5  per  cent.  If  from  the  2,700,000  cubic  feet  of 
gas,  which  was  distributed  daily  from  the  works  of  the  Chartered  Gas 
Company  alone,  there  was  a  leakage  of  30  per  cent.  810,000  cubic 
feet  of  carburetted  hydrogen  gas  would  be  let  free  daily  in  a  com- 
paratively limited  district  of  the  streets  of  London,  which  would 
render  the  atmosphere  unbearable.  This  calculation  was  exclusive  of 
the  nine  other  large  companies  whose  pipes  pervaded  the  other 
districts.  The  paper  also  contended,  that  the  theory  of  the  decom- 
position of  the  gas  in  the  earth  was  inadmissible,  as  in  that  case  the 
hydrogen  would  be  converted  into  water,  and  the  carbon,  which 
would  amount  to  nearly  3,000  tons  annually,  would  be  deposited  in 
the  soil.  The  author  then  described  the  Water  Meter,  as  invented 
by  Clegg,  and  improved  by  Cropley,  showing  its  defects,  and  the 
facility  with  which  it  could  be  made  subservient  to  fraud.  He  then 
showed  the  various  obsolete  meters  of  the  Dry  Meter  Company,  and 
of  Sullivan,  and  then  explained  the  action  of  Defries'  three-chambered 
Meter.  The  paper  closed  with  a  description  and  illustration  of  CroU 
and  Richards's  Dry  Meter,  which,  in  the  opinion  of  the  author, 
possesses  superior  qualities,  being  more  accurate  in  its  measurement 
on  account  of  the  chambers  opening  by  the  direct  action  of  the  discs, 
there  being  no  action  upon  the  diaphragm,  and  each  chamber  being 
completely  filled  and  emptied  at  each  interval.  It  was  admitted  that 
the  use  of  the  leather  was  objectionable,  but  hitherto  no  better 
material  had  been  discovered,  and  the  attention  of  the  makers  had 
chiefly  been  directed  towards  diminishing  the  extent  of  leather  exposed 
to  the  action  of  the  gas ;  that  either  of  the  meters  was  preferable 
to  the  water  meter  in  its  present  state. 


PROTECTION  FROM  THE  PIPE-WORM. 

Mr.  J.  B.  Redman  has  shown  to  the  Institution  of  Civil  Engi- 
neers, a  portion  of  a  fender-pile,  which  had  been  driven  into  the 
works  of  the  new  Terrace  pier,  at  Gravesend,  in  1843  ;  and  in  which 
the  '*  terredo  navalis,"  or  Pipe-worm,  had  made  great  inroads.  It 
appeared,  however,  that  the  ravages  of  this  insect  were  confined  to  a 
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space  of  about  three  feet  above  the  level  of  the  low-water  spring-tide ; 
and  that,  therefore,  if  woodwork  were  well  defended  by  copper 
sheathing,  or  scupper-nails  at  and  below  that  point,  no  great  injury 
would  be  received  by  piles  in  any  situation. 


OTLEY  CHEVIN  STONE. 

This  Stone  is  produced  from  a  quarry  near  Leeds,  in  Yorkshire. 
It  possesses  many  advantages,  which  particularly  recommend  it  for 
use  in  the  erection  of  private  or  public  buildings,  intended  to  combine 
solidity  and  splendour.  It  is  as  durable  as  granite,  absorbs  scarcely 
any  moisture,  presents  a  beautiful  surface,  and  is  not  liable  to  disco- 
loration by  the  influence  of  the  atmosphere.  A  sample  of  it  has  been 
subjected  to  the  test  of  MM.  Vicat,  Billandel  and  Courard,  by  Dr. 
Ure,  who  has  expressed  a  most  conclusive  opinion  in  its  favour. 
Among  other  things,  the  Doctor  states,  that,  **  it  is,  in  fact,  a  siliceous 
grit,  so  closely  aggregated,  and  so  devoid  of  fissures,  as  to  bid  defiance 
to  the  tooth  of  time,  and,  therefore,  admirably  adapted  for  every  ar- 
chitectural purpose,  where  strength  and  durability  are  the  great  re- 
quisites. 

To  the  above  may  be  added,  that,  from  its  great  capability  of  re- 
sisting heat,  it  is  an  excellent  fire-stone,  and  consequently,  adapted 
for  many  chemical  purposes.  These  few  remarks  are  founded  upon 
testimonials  from  various  practical  and  eminent  authorities,  and  have 
been  penned  with  a  view  to  bring  so  valuable  an  acquisition  into  more 
general  notice,  believing  we  are  thus  consulting  the  public  advantage 
as  much  as  the  individual  interest  of  the  proprietors. — From  a  Cor- 
respondent ;  Mechanics^  Magazine^  No.  1157. 

ARTIFICIAL  STONE. 

We  learn  from  the  Athenaeum,  that  an  architect  at  Augsburg,  Herr 
Alois  Steiermann,  has  invented  an  Artificial  Stone,  which  for  solidity  is 
said  to  surpass  the  best  free-stone,  is  one-third  its  cost,  and  to  which 
any  form  can  be  given  in  the  manufacture.  It  is  composed  of  river- 
sand,  clay,  and  a  cement  whose  composition  is  the  inventor's  secret. 
It  has  been  submitted  to  the  proof  of  air,  pressure,  and  fire,  and  resists 
them  all.  The  king  of  Bavaria  has  given  his  gold  medal  of  civil  merit 
to  Herr  Steirmann,  for  this  useful  invention. 


ARTIFICIAL  STONE. 

Mr.  Pryce  Buckley  Williams,  of  Llegodir,  Montgomeryshire, 
has  patented  "  certain  improvements  in  the  manufacture  of  Artificial 
Stone."  The  patentee  employs  for  the  base  of  his  compositon,  sul- 
phate of  barytes,  reduced  to  an  impalpable  powder,  and  mixed  with 
some  flux,  such  as  fluor  spar,  quartz,  borax,  &c.  For  the  production 
of  a  fair  specimen  of  white  marble,  we  are  directed  to  take  of  sulphate 
of  barytes  four  parts  by  weight,  crown  glass  one  part,  and  dried  borax 
about  one- fourth  of  the  weight  of  the  crown  glass  ;  these  are  to  be 
finely  pulverised  and  intimately  mixed,  then  placed  in  a  covered 
vessel,  trough,  or  pot,  according  to  the  size  and  shape  required, 
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placed  in  a  furnace,  and  subjected  to  an  intense  heat.  When  it  is  re- 
quired to  produce  grained,  or  veined  marble,  the  patentee  employs 
those  metallic  oxides  which  are  not  volatile,  and  which  are  used  for 
the  same  purposes  by  porcelain  manufacturers. 


SOFTENING  STONE. 

Mr.  Frederick  Ransome,  engineer,  of  Ipswich,  has  discovered 
a  method  whereby  the  hardest  Stone  can  be  brought  into  a  consistence 
resembling  putty,  so  that  it  can  be  cut  and  moulded  into  any  shape, 
for  useful  and  ornamental  purposes,  without  altering  its  general  cha- 
racter and  appearance :  for  it  becomes  as  hard,  and  in  some  instances 
even  harder,  than  when  subjected  to  the  process.  Another  peculiarity 
of  the  process  is,  that  any  colour,  or  variety  of  colours,  can  be  im- 
parted to  its  solid  substance,  so  that  an  endless  variety  of  shades 
can  be  produced,  and  as  it  is  capable  of  being  polished,  it  effec- 
tually resists  the  action  of  the  weather.  It  can  also  be  used  as  a 
cement,  and  can  be  brushed  over  the  surface  of  wood,  so  as  to  render 
it  fire-proof. — Sheffield  Mercury. 


brickwork  in  asphalte. 

Mr.  Mylxe  has  superintended,  for  the  Seyssel  Asphalte  Company, 
the  building  of  a  new  reservoir  on  Highgate  Hill.  It  is  100  feet 
square  at  the  top,  and  13  feet  deep.  The  bottom  was  puddled  with 
clay  18  inches  deep, 'and  laid  with  9  inches  of  brickwork  in  mortar, 
with  a  course  of  bricks  flat,  in  asphalte,  on  that,  covered  with  asphalte 
half  an  inch  thick.  The  sides  (sloped  at  an  angle  of  45  degrees),  con- 
sist of  two4§  inches  of  brickwork,  in  mortar,  laid  against  the  earth, 
with  a  third  4f  inches  in  asphalte,  covered  on  the  face  with  half  an 
inch  of  asphalte,  as  at  the  bottom.  The  top  of  the  brick  sides  is 
coped  with  asphalte  sprinkled  with  grit. 

The  facing  of  asphalte  was  given  to  each  brick  before  it  was  laid,  by 
putting  a  number  of  them  close  together  in  a  frame,  and  pouring  over 
them  the  required  thickness  of  asphalte.  The  bricks  were  then  sepa- 
rated, and  each  laid  with  asphalte,  the  joints  being  afterwards  pointed 
up  with  the  same  material.  In  laying  the  bricks,  care  was  required  to 
kee,p  the  face  even,  and  it  was  found  necessary  to  hold  each  brick  in 
its  proper  position  about  half  a  minute,  till  the  asphalte  had  set.  This 
application  of  asphalte,  somewhat  novel  in  this  country,  promises  to 
be  of  considerable  value. — Builder,  No.  150. 


ANTiaUITY  OF  THE  SKEW  ARCH. 

That  the  Skew  Arch  is  an  old  invention  is  attested  by  the  following 
passage  in  the  valuable  Handbook  of  Spain,  by  Mr.  Ford,  who  re- 
sided several  years  in  that  country  : — 

Now  visit  the  Alcazar  [Cathedral  at  Seville],  but  first  observe  a 
singular  Moorish  skew  arch,  in  a  narrow  street  leading  [from  the 
Cathedral]  to  the  Pueta  de  Xerez  ;  it  proves  that  the  Moors  practised 
this  now  assumed  modern  invention,  at  least,  eight  centuries  ago." 
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NEW  PLANETARIUM. 

Dr.  Henderson  has,  for  a  considerable  length  of  time  past,  dedi- 
cated his  leisure  hours  to  the  designing  of  a  Planetarium  of  a  large 
size,  which  should  exhibit  the  revolutions  of  the  planets  by  wheel 
work,  at  a  charge  so  very  low  as  to  place  such  desirable  machines 
within  the  reach  of  all.  The  doctor  finds  that  a  small  toy  manual 
Planetarium  (that  is,  a  planetarium  without  wheels,  and  about  nine 
inches  in  diameter)  is  charged  from  21.  10^.  to  3/.  10*.  ;  whilst  those 
with  wheel  work  have  their  prices  ranging  from  ten  to  fifty  guineas, 
and  upwards.  Now,  the  planetarium  which  Dr.  H.  has  invented 
shows  the  revolutions  of  all  the  planets  round  the  sun,  by  a  curiously 
arranged  system  of  brass  wheels,  impelled  by  a  winch,  and  also  shows 
the  change  of  the  seasons.  The  wheel  work  is  enclosed  in  a  circular 
frame,  three  feet  in  diameter,  and  can  be  used  either  as  a  horizontal  or 
vertical  Planetarium.  Dr.  Henderson  has  given  the  manufacture  oY 
this  machine  to  Mr.  Powell,  optician,  112,  Gray's  Inn  Lane,  who  will 
furnish  them,  tastefully  got  up,  and  of  the  most  substantial  workman- 
ship, for  thirty -seven  shillings  only. 

The  following  is  a  short  description  of  this  new  instrument.  First, 
is  a  circular  wooden  frame,  stained  black,  and  three  feet  in  diameter, 
in  the  centre  of  which  the  system  of  large  brass  wheels,  for  carrying 
planetary  arms,  he,  is  placed.  Each  planet  is  carried  by  a  separate 
wheel,  which  has  tubes  ascending  in  a  conical  form,  in  the  centre  of 
which  a  slender  steel  spindle  is  made  fast,  and  supports  the  ball  Q 
-  representing  the  sun — after  which  the  several  balls  marked 
§,  ?  ,  ©,  3  y  ^»  h,  represent  the  several  planets  belong- 
ing to  the  system.  By  turning  the  winch  or  handle  H,  all  these  balls 
commence  moving  in  one  direction  round  the  sun,  thereby  showing 
their  varied  revolutions,  aspects,  &c.  The  large  circular  frame  is  fur- 
nished with  short  feet ;  to  the  left  of  which  is  attached  a  large  ring,  R, 
which  is  required  for  hanging  the  machine  against  the  wall,  which  is 
required  when  the  seasons  are  illustrated. 

There  is  also  a  very  simple  contrivance,  which  will  give  a  parallel 
motion  to  the  axis  of  the  earth,  and  thereby  sho^  the  change  of  the 
seasons.  The  little  planetary  ball  representing  the  earth  in  the  ma- 
chine is  taken  off,  and  a  larger  ball  is  substituted.  This  ball  has  a  map 
of  the  world  engraven  on  it,  and  into  its  equator  is  inserted  and  made 
fast  a  slender  brass  tube,  to  the  further  end  of  which  is  fixed  an  oval- 
formed  weight,  with  its  pointer  or  index.  The  brass  tube  alluded  to  is 
slid  on  the  bent  arm  for  supporting  the  earth,  and  must  move  easily  on 
it.  This  accompjished,  hang  up  the  machine,  by  a  ring  against  a  wall, 
take  hold  of  the  winch,  and  cause  it  to  revolve,  and  immediately  the 
earth  will  be  seen  going  round,  the  sun  keeping  its  axis  always  in  a 
parallel  or  perpendicular  direction,  thereby  giving  a  simple  illustration 
of  the  seasons.  The  circular  dial-plate  at  the  back  of  the  weight  is 
made  fast  to  the  root  of  the  spindle  which  supports  the  earth  ;  hence 
it  has  a  revolution  on  its  own  axis,  with  regard  to  a  fixed  point,  at  a 
great  distance,  and  as  the  pointer  on  the  weight  may  be  said  to  be  at 
rest,  the  dial-plate  moves  under  it,  and  consequently  the  words  Spring, 
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Summer,  Autumn,  and  Winter,  come  successively  under  said  pointer, 
showing  the  season  of  the  year  as  indicated  by  the  earth's  position 
with  the  sun  on  the  machine.  This  season  apparatus  is  included  in  the 
charge  for  the  Planetarium. 


NEW  SEXTANT. 

Colonel  Baineridge  has  described  to  the  Royal  Society,  a  Pro- 
tracting Pocket  Sextant,  invented  by  him  to  facilitate  and  expedite 
the  making  of  sketches  and  surveys  for  military  purposes  or  actual 
service  :  it  serves  at  once  as  a  sextant  and  protractor,  so  that  as 
soon  as  an  angle  is  taken,  it  may  at  once  be  laid  down  on  paper  by 
employing  the  two  legs  of  the  instrument  as  rulers. 


AUTOMATON  SPEAKING  MACHINE. 

Dr.  Patterson  has  described  to  the  American  Philosophical  So- 
ciety, an  Automaton  Speaking  Machine,  which  Mr.  Franklin  Reale 
and  himself  have  recently  inspected.  The  machine  was  made  to  re- 
semble, as  nearly  as  possible,  in  every  respect,  the  human  vocal 
powers  ;  and  was  susceptible  of  various  movements  by  means  of  keys. 
Dr.  Patterson  was  much  struck  by  the  distinctness  with  which  the 
figure  could  enunciate  various  letters  ai?d  words.  The  difficult  com- 
bination, threes  was  well  pronounced ;  the  th  less  perfectly,  but 
astonishingly  well.  It  also  enum.erated  diphthongs,  and  numerous 
difficult  combinations  of  sounds.  Sixteen  keys  were  sufficient  to  pro- 
duce all  the  sounds.  In  enunciating  the  sim])le  sounds,  the  movements 
of  the  mouth  could  be  seen.  The  parts  are  made  of  gum-elastic. 
The  figure  was  made  to  say,  with  a  peculiar  intonation,  but  surprising 
distinctness,  Mr.  Pat-ter-son,  I  am  glad  to  see  you."  It  sang 
"  God  save  Victoria,"  and  "  Hail  Colombia,"  the  words  and  air  com- 
bined. Dr.  Patterson  had  determined  to  visit  the  maker  of  the 
machine,  Mr.  Faber,  in  private,  in  order  to  obtain  further  information  ; 
but,  on  the  following  day.  Dr.  P.  v/as  distressed  to  hear  that,  in  a  fit 
of  excitement,  the  inventor  had  destroyed  every  particle  of  a  figure 
which  had  taken  him  seventeen  years  to  construct. — Proceedings  of 
the  Philosophical  Society,  vol.  iv.  p.  83  ;  Philos.  Magazine,  No.  176. 

The  above  machine  has  already  been  noticed  in  the  Year-Book  of 
Facts,  1844,  p.  84. 


latin  hexameter  machine. 
Mr.  John  Clark,  late  of  Bridgewater,  and  nov/  of  Paddington,  for 
thirteen  years  has  been  occupied  with  the  invention  of  a  machine  for 
composing  hexameter  Latin  verses.  The  object  is  stated  to  be  less 
difficult  of  realization  than  might  have  been  expected.  The  rules  of 
verse,  the  measured  syllables,  and  the  measured  time,  of  dactyls, 
spondees,  trochees,  &c.,  which  act  as  fetters  of  confinement  to  the 
vvriters  of  verses,  and  much  increase  their  difficulties,  have  an  opposite 
effect  when  applied  to  a  machine  ; — it  being  much  more  practicable  to 
construct  one  for  composing  verse  than  for  composing  prose.  The 
problem  may  be  compared  with  that  of  forming  an  indefinite  number 
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of  a  geometrical  figures  by  machine.  Sir  David  Brewster  succeeded 
in  doing  this  in  the  Kaleidoscope ;  and  it  is  this  principle  carried  out 
which  the  Latin  Hexameter  Machine  illustrates.  It  is  capable  of 
composing  about  one  verse  a  minute.  The  actual  verses  produced  in 
the  writer's  presence  are  the  following :  each,  it  will  be  perceived,  is 
complete  in  itself,  and  independent  of  the  other  : — 


1.  Horrida  sponsa  reis  promittunt  tempera  densa. 

2.  Sontia  tela  bonis  causabunt  agmina  creba. 

3.  Bellica  vota  modis  promulgant  crimina  fusca. 

4.  Aspera  pila  patet  depromuiit  prselia  quscdam. 

5.  Elfera  sponsa  fere  confirmant  vincula  nequam. 

6.  Barbara  tela  reis  praemonstrant  nubila  dura. 

7.  Horrida  vota  bonis  pro^ignunt  jurgia  crebra. 

8.  Sontia  castra  modis  prositant  somuia  fusca. 

9.  Trucida  regna  quidem  conquirunt  opera  cara. 

Such  are  the  verses,  the  mechanical  nature  of  which  is  evident  by 
their  all  belonging  to  the  same  grammatical  formula  and  scansion. 
The  exterior  of  the  machine  resembles  in  size  and  shape  a  small  bureau 
book-case ;  in  the  frontispiece  of  which,  through  an  aperture,  the 
verses  appear  in  succession  as  they  are  composed.  Since  its  com- 
pletion it  has  never  repeated  the  same ;  and,  being  capable  of  several 
millions  of  changes,  such  an  occurrence  is  not  likely  to  happen. 
Moreover,  though  the  visible  display  of  the  line  is  effected  simply  by 
mechanical  movements,  the  conception  of  it  is  not  mechanical,  but 
essentially  an  imagination  only,  partaking  somewhat  of  the  nature  of 
an  arithmetical  infinite  series.^'  Each  verse  is  conceived  at  the  precise 
moment  of  time  when  its  corresponding  geometrical  figure  is  produced 
by  the  Kaleidoscope  in  the  machine ;  every  identical  verse  with  its 
corresponding  figure,  and  every  figure  with  its  corresponding  verse. 
Nor  can  it  by  any  possibility  be  otherwise.  Such  is  the  Latin 
Hexameter  Machine.  As  something  curious,  it  is,  perhaps,  entitled 
to  take  place  with  Babbage's  Calculating  Machine,  and  inventions  of 
that  class. — Athenceum,  No.  921. 

In  a  subsequent  No.  (923)  of  the  Athen(Bum,  Mr.  Clark,  the 
inventor,  observes  :  the  machine  is  neither  more  nor  less  than  a  prac- 
tical illustration  of  the  law  of  evolution.  The  process  of  composition 
is  not  by  words  already  formed,  but  from  separate  letters.  This  fact 
is  perfectly  obvious,  although  some  spectators  may  probably  have 
mistaken  the  effect  for  the  cause — the  result  for  the  principle — which 
is  that  of  kaleidoscopic  evolution ;  and  as  an  illustration  of  this  prin- 
ciple it  is  that  the  machine  is  interesting, — a  principle  affording  a  far 
greater  scope  of  extension  than  has  hitherto  been  attempted.  The 
machine  contains  letters  in  alphabetical  arrangement.  Out  of  these, 
through  the  medium  of  numhers^  rendered  tangible  by  being  expressed 
by  indentures  on  wheelwork,  the  instrument  selects  such  as  are 
requisite  to  form  the  verse  conceived  ;  the  components  of  words  suited 
to  form  hexameters  being  alone  previously  calculated  :  the  harmonious 
combination  of  which  will  be  found  to  be  practically  interminable. 
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CHRONOMETRIC  GOVERNOR. 

Mr.  J.  Woods  has  exhibited  and  explained  to  the  Institution  of 
Civil  Engineers,  the  action  of  Siemens'  Chronometric  Governor.  It 
is  so  sensitive,  that  no  variation  of  the  speed  of  the  engine,  when  40 
per  cent,  of  its  load  is  thrown  off,  can  be  observed,  for  the  entire 
change  is  performed  in  one-fiftieth  of  the  revolution  of  the  iiy  wheel  ; 
this  change  absorbs  or  adds  a  portion  of  the  momentum  of  the  pen- 
dulum, and  slightly  alters  its  arc  of  vibration,  the  limit  of  which  is 
between  18°  and  21°;  and  by  the  laws  of  pendulous  motion,  this  is 
shown  to  effect  the  number  of  revolutions  to  the  amount  of  only  8 
per  cent,  of  its  velocity,  and  even  that  small  "variation  in  the  extreme 
position  of  the  pendulum  ceases  immediately  the  momentum  is  restored 
to  its  former  condition. — Athenceum. 


ARTIFICIAL  ARM. 

On  Feb.  17,  M.  Magendie  read  to  the  Paris  Academy  of  Sciences, 
a  report  on  an  artificial  arm,  the  invention  of  M.  Van  Petersen. 
The  result  is  favourable.  The  members  of  the  committee  state  that 
they  had  seen  the  apparatus  tried  upon  five  mutilated  persons,  and 
that  it  answered  in  every  case  admirably.  One  was  an  invalid,  who, 
in  the  wars  of  the  Empire,  lost  both  arms,  retaining  only  the  mere 
stumps.  With  the  aid  of  two  of  these  artificial  arms,  he  was  able  to 
perform  many  of  the  functions  which  had  hitherto  been  performed  for 
him.  In  the  presence  of  the  committee,  he  raised,  with  one  of  the  artifi- 
cial hands,  a  full  glass  to  his  mouth,  drank  its  contents  without  spilling 
a  drop,  and  then  replaced  the  glass  on  the  table  from  which  he  had 
taken  it.  He  also  picked  up  a  pin,  a  sheet  of  paper,  &c.  These 
facts  are  conclusive  as  to  the  mechanical  skill  evinced  by  M  Van 
Petersen,  and  which  is  particularly  shown  in  the  lightness  of  his  appa- 
ratus, each  arm  and  hand,  with  all  its  articulations,  weighing  less  than 
a  pound.  The  mode  in  which  the  motion  is  imparted  to  the  articula- 
tions of  the  apparatus  is  ingenious,  A  sort  of  stays  is  fixed  round  the 
breast  of  the  person,  and  from  these  are  cords. made  of  catgut,  which  act 
upon  the  articulations,  according  to  the  motion  given  to  the  natural 
stump.  The  report  ends  by  stating  that  the  invention  is  superior 
to  any  substitute  for  the  natural  arm  hitherto  made. 


OBSERVATORY  RECLTNIA. 

On  April  2,  was  read  to  the  Society  of  Arts,  a  description  of  Mr. 
Henry  Lawson's  Reclinia  for  astronomical  purposes,  which  consists  of 
a  frame  6  feet  long,  having  a  fcot-bracket  at  bottom.  The  frame  is 
suspended  by  two  leather  straps  to  a  horizontal  triangular  frame,  which 
rests  on  two  large  wheels  and  one  small  one  ;  the  larj^e  wheels  are  in 
such  a  position  as  to  be  under  the  control  of  a  person  using  the  re- 
clinia ;  the  small  wheel  is  under  the  back  part  of  the  frame.  A  light 
chain  or  cord  is  connected  with  a  pedal  attached  to  the  foot-board, 
which  cord  leads  to  a  catch,  by  wliich  the  position  of  a  racked  arch 
attached  to  the  foot-board  is  regulated,  in  order  to  set  the  inclined 
frame  at  any  given  angle  ;  the  inclined  body  frame  is  filled  in  with 
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cane-work,  as  also  the  pillow-frame,  which  is  attached  to  the  former 
by  means  of  springs.  This  observatory  reclinia  is  especially  useful 
when  large  telescopes  are  used,  in  which  the  sweep  of  the  eye  end 
from  the  horizontal  position  of  the  tube  to  the  zenith,  or  vertical 
position,  forms  an  arc  of  several  feet.  When  the  observer  wishes  to 
remove  his  eye  from  the  telescope,  he  has  only  to  press  down  the 
spring  pillow-frame  with  his  head,  which  can  be  done  without 
injuring  himself,  or  unadjusting  the  telescope.  The  machine  above 
described  is  used  by  Mr.  Lawson  in  his  private  observatory,  at  Bath. 


CONSTRUCTION  OF  MODELS. 

On  May  5,  a  paper  was  read  to  the  Society  of  Arts,  by  Mr.  E, 
Dalton,  "  On  the  Construction  of  Models  for  an  Ethnographical  Mu- 
seum, and  the  materials  best  suited  for  the  purpose."  The  object  of 
the  paper  was  to  bring  forward  the  advantages  of  such  an  institution, 
and  the  result  of  inquiries  and  experiments  as  to  the  material  best 
suited  for  the  construction  of  models  suitable  for  carrying  out  this 
design.  The  possibility  of  casting  entire  from  the  living  model  is  not 
perhaps  generally  known.  The  late  Sir  Francis  Chantrey  effected  this 
upon  a  negro  man.  The  specimen  is  lodged  at  the  College  of  Sur- 
geons, and  presents  a  faithful  representation  of  the  original.  The 
model  of  a  New  Zealander,  of  the  Ngatiawa  tribe,  now  in  London, 
was  exhibited  as  an  example  of  the  illustration  of  the  different  races  of 
man  proposed  to  be  collected  by  the  Ethnographical  Society.  The 
head  and  arms  of  this  specimen  consist  of  wax,  and  were  cast  sepa- 
rately, and  then  attached  to  the  body.  The  hair  is  removable,  so  as  to 
allow  of  an  inspection  of  the  conformation  of  the  skull.  The  time  re- 
quired for  completing  this  model  was  about  fourteen  days,  and  its  cost, 
including  costum.e,  is  estimated  at  ,£'20,  whereas  a  similar  model  un- 
dressed, and  cast  entire,  would  amount  to  about  40.  The  wax  of 
this  model  has  been  painted  in  oil  colours  so  as  to  represent  the  lints 
of  the  flesh,  and  render  it  capable  of  being  cleansed  without  effecting 
the  surface.  A  small  figure  of  the  same  material  executed  by  a 
Mexican  artist  was  placed  on  the  table.  Besides  wax  the  author 
mentions  papier-mache,  the  Cannabic  composition,  wood,  and  a  par- 
ticular description  of  clay,  found  at  a  depth  of  150  feet  below  the 
general  level  of  London,  as  substances  which  might  be  used.  The  two 
former,  however,  require  iron  moulds  for  the  casts,  which  would 
render  their  expense  considerable.  The  expense  of  models  constructed 
of  wood  is  also  against  that  material.  Several  models  by  Mr.  Sangio- 
vani  were  placed  on  the  table,  all  of  which  are  made  of  the  clay  above 
alluded  to ;  which,  in  some  respects,  assimilates  to  the  pipe-clay  used 
by  modellers,  but  has  more  substance  and  is  less  fragile  ;  indeed,  when 
dry  it  is  so  hard  as  almost  to  resist  the  file.  In  appearance  it  is 
similar  to  hard  stone  or  metal,  particularly  when  oiled  over.  It  takes 
oil  colours  in  a  permanent  manner.  The  figures  in  the  Chinese  Col- 
lection are  constructed  of  clay  and  papier-mache,  or  layers  of  paper 
stretched  over  clay  moulds,  and  then  painted  in  a  kind  of  distemper. 
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MACHINE  FOR  MAKING  ARTIFICIAL  TEETH. 

This  Machine  for  making  Artificial  Teeth,  gums,  and  palates,  is  tha 
invention  of  Mr.  Tomes.  A  plaster-of-Paris  cast  of  the  gums,  &c. 
having  been  obtained,  a  peculiar  moulding  composition,  softened  by 
heat,  is  pressed  upon  the  cast,  and  allowed  to  cool.  In  that  situation 
it  is  then  removed,  and  reduced  to  the  shape  of  the  intended  teeth, 
and  if,  on  trial,  this  model  is  found  to  fit  the  mouth,  it  is  placed  in 
the  faceplace  of  the  machine,  and  a  perfect  copy  is  obtained  by  the 
mechanical  action  of  the  revolving  cutter  or  tool.  The  machine  con- 
sists of  three  slides ;  two  are  placed  vertically,  and  move  in  two 
directions,  horizontally  and  vertically,  but  each  is  the  vertical  plane. 
Upon  these  slides  is  a  plate  of  iron,  to  which  is  fixed  the  composite 
model  and  the  substance  in  which  the  copy  is  to  be  produced.  The 
two,  therefore,  partake  of  equal  motion.  The  third  slide  is  placed 
horizontally,  and  admits  of  horizontal  motion  only,  but  at  right  angles 
with  the  motions  of  the  perpendicular  slides.  Upon  this  slide,  a  tracer, 
with  a  blunt  point,  is  permanently  fixed,  and  parallel  with  it  is  a 
revolving  cutting  point,  or  drill ;  by  the  three  sliding  motions  the 
tracer  is  made  to  pass  over  the  surface  to  be  copied,  whilst  the  drill  is 
constrained  to  describe  an  exactly  similar  surface  in  the  substance 
placed  before  it,  and,  by  the  rapidity  of  its  motion,  joined  to  the 
delicacy  of  its  action,  copies  with  accuracy  the  most  minute  projec- 
tions on  the  cast. 


SURGICAL  ADJUSTER. 

Dr.  Jarvis,  of  Connecticut,  U.  S.,  has  explained  to  the  Society 
of  Arts,  his  Surgical  Adjuster,"  the  objects  of  which  are,  to  reduce 
dislocations,  to  adjust  fractures,  and  preserve  the  fractured  extremities 
in  apposition  during  the  process  of  reunion.  This  machine  consists 
of  a  brass  or  other  metal  case,  13 1  inches  long,  and  1^  inch  by  i  inch 
square  ;  the  cavity  within  is  divided  by  a  partition  running  lengthwise, 
nearly  in  the  middle,  thus  forming  two  ways — the  one  square,  into 
which  a  rack  is  to  be  received, — the  other  round,  in  which  is  a  female 
screw  and  into  which  the  male  screw  of  the  femur-fork  works.  Near  the 
other  end  of  the  case,  and  on  its  outer  surface,  is  a  ratchet  wheel,  the 
cogs  of  the  pinion  wheel  matching  the  cogs  of  the  rack  ;  the  shaft  of 
the  two  wheels  terminates  in  a  square  hub,  to  be  received  into  a 
corresponding  square  sinking  at  one  end  of  the  lever,  by  which  the 
motive  power  is  effected  for  making  extension  and  counter-extension. 
Forks  of  particular  forms,  to  suit  different  parts  of  the  body,  and 
having  threaded  shafts,  are  fixed  into  the  round  cavity  of  the  case. 
Padded  rolls  of  soft  material,  belts,  straps,  and  a  double-inclined  plane, 
complete  the  contrivance.  Mr.  Bransby  Cooper,  and  other  surgeons, 
bore  testimony  to  the  value  of  Dr.  Jervis's  instrument. 


mechanical  PLAN  OF  OPEN  VOTING. 

Mr.  C.  Glan  Peebles,  of  Philadelphia,  has  patented  the  follow- 
ing plan  for  taking  the  ayes  and  nays  in  deliberative  assemblies  :• — 
Two  pulleys  or  keys  are  placed  within  the  desk  of  each  member ;  a 
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board  or  slab  is  placed  on  the  clerk's  desk,  on  which  is  printed  the 
name  of  each  member  of  the  house ;  slips  or  slides  are  placed  in  this 
slab,  running  parallel  to  and  to  correspond  with  each  name.  Commu- 
nication is  had  by  means  of  wires,  or  other  material,  between  the  keys 
in  desk  and  slides  in  board.  When  a  vote  of  ayes''  is  called,  the 
members  simultaneously  touch  their  key  marked  aye,"  which 
throws  the  slide  out  on  the  board,  so  that  it  projects  beyond  his  name 
and  the  edge  of  the  board  ;  and  in  like  manner  of  the  nays.  By  that 
arrangement,  the  clerk  can  count  the  vote,  announce  the  result,  and 
place  the  aggregate  vote  on  the  board,  all  within  the  space  of  one 
minute.  A  slip  of  paper,  containing  the  name  of  every  member,  to 
correspond  with  the  names  and  slides  on  the  board,  is  so  adjusted, 
that  when  the  slides  are  thrown  out  (which  are  so  pointed  as  to  re- 
ceive ink),  an  impression  is  made  opposite  to  each  name ;  and  thus  is 
the  vote  recorded  for  the  use  of  the  clerk  or  printer.  The  slides  are 
so  arranged  that  they  can  then  be  returned,  all  at  once,  to  their  places, 
by  the  clerk  pulling  a  wire  or  slide.  This  plan  may  also  be  used 
instead  of  a  division  of  the  House,  by  determining  the  vote  much  more 
expeditiously,  also  recording  it.  Any  one  who  has  seen  the  tedious 
process  of  taking  the  votes  by  ayes"  and  *'  nays,"  must  be  aware 
of  the  amount  of  time  it  consumes,  and  that  a  process  by  which  the 
w^hole  business  can  be  done  in  one  minute,  would  save  quite  a  con- 
siderable sum  of  money  during  a  session. —  Quoted  from  the  Phila- 
delphia Ledger  ^  in  the  Mechanics^  Magazine^  No.  1130. 


APPLICATION  OF  SPRINGS  TO  MUSICAL  STRINGED  INSTRUMENTS. 

A  Committee  of  the  Franklin  Institute  have  examined  with  care 
the  piano  exhibited  to  them  by  Mr.  Lovering  Ricketts,  and  find  the 
alleged  improvement  to  consist  of  Springs  to  which  the  Strings  are 
directly  attached.  In  the  language  of  the  patent,  his  claim  consists  in 
the  "  application  of  my  metallic  springs  to  the  piano,  harp,  and  all 
other  musical  stringed  instruments,  as  an  improved  substitute  to  the 
common  hitch-pins  now  used,  and  for  the  purpose  of  giving  elasticity 
to  the  strings,  and  for  keeping  them  in  tune  for  along  period  of  time." 

In  the  piano  examined  by  the  committee,  blocks  of  metal  are  inserted 
into  the  plate  of  the  instrument,  to  which  horizontal  springs  are  at- 
tached, and  the  strings  are  hooked  upon  the  ends  of  these  springs,  so 
that  when  the  strings  are  tightened  by  the  turning  of  the  pins  when 
the  insti-umentisttmed,  the  strain  bends  the  springs  until  the  resistance 
is  such  as  to  maintain  the  string  at  the  degree  of  tension  necessary  to 
sound  the  desired  or  proper  note. 

On  examination  it  was  found  that  the  springs  operated  according  to 
the  views  of  the  patentee ;  as  the  strings  were  strained  by  the  tuning 
pins  they  slipped  by  the  pins  of  the  bridge,  and  drew  the  springs  until 
the  tension  was  equalled  by  the  resistance  necessary  to  produce  the 
required  note,  and  that  upon  turning  the  tuning  pins  backward,  the 
springs  drew  the  strings  back,  and  the  note  fell  as  the  tension 
diminished  ;  thus  showing  that  the  operation  of  the  springs  was  so  far 
satisfactory. 
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It  is  probable  that  the  views  of  the  patentee  are  correct  in  the  sup- 
position, that  the  construction  of  a  piano  on  this  principle  will  enable 
it  to  remain  in  tune  a  longer  time  ;  or,  more  exactly  to  express  the 
views  of  the  committee,  it  will  go  out  of  tune  more  gradually  than 
those  of  the  usual  construction. 


DURERTYPE  ;   OR,  IVORY  ENGRAVING. 

Mr.  H.  Dircks  has  commumca.tedLto  the  At  hen  ceum,  No.  898,  the 
following  new  Process  for  Copying  an  Engraving  without  any  great 
skill  on  the  part  of  the  copyist.  This  he  has  named  from  the  facility 
with  which  it  has  enabled  him  to  copy  Albert  Durer's  prints.  The 
method  is  as  follows  : — 

1.  I  take  a  plate  of  clear,  thin,  flatted  glass,  round  the  edge  of 
which  is  to  be  pasted  a  ribbon  of  card,  one  quarter  of  an  inch  broad, 
flat  to  the  glass,  and  close  to  its  outer  edge,  forming  a  white  margin  or 
frame  all  round  ;  a  few  drops  of  spirits  of  turpentine  are  to  be  rubbed 
over  the  glass,  but  on  the  card  side  only  ;  next  melt  a  little  pure  white 
bees'-wax,  and  holding  the^  glass,  if  small,  over  a  lamp,  or  a  larger  one 
over  a  chafing-dish,  pour  upon  it  the  wax,  allowing  all  the  superfluous 
portion  to  run  over  the  card  margin,  the  object  being  not  to  have  it 
anywhere  thicker  than  the  card.  The  turpentine  causes  it  to  be  very 
adhesive. 

2.  The  glass  thus  prepared  may  be  laid,  with  the  varnished  side 
uppermost,  on  any  print,  which  will  appear  distinctly  through  the  wax 
varnish,  and  in  this  state  is  ready  for  copying  with  the  graver. 

3.  The  needles  or  gravers  I  propose  using  may  be  of  ivory  (and 
hence,  or  from  Durer's  name,  may  be  chosen  a  distinctive  title  for 
this  invention) ;  the  softness  and  thinness  of  the  coating,  as  also  the 
smoothness  of  the  glossy  surface,  favouring  their  employment.  For 
open-lined  engravings  like  Albert  Durer's  maps,  plans,  and  the  like, 
ivory  needles  would  answer  every  purpose,  and  without  scratching  the 
glass.  To  copy  a  fine  copper-plate  might  require  a  steel  point.  The 
varnish  is  merely  cut  through,  as  in  etching  copper-plate. 

4.  A  cast  of  the  glass  plate  so  prepared  is  what  is  next  most 
wanted ;  and  it  was  here  my  original  difficulty  occurred.  By  the 
electrotype  process  a  copper  printing  block  may  be  at  once  obtained, 
backed  with  soft  metal  and  raised  on  wood. 

That  in  the  hands  of  able  artists  its  capabilities  are  very  surprising, 
I  feel  satisfied,  and  its  affording  an  extremely  easy  means  of  copying 
to  those  who  are  entire  amateurs  at  engraving  or  drawing  is  self- 
evident,  arising  from  its  not  requiring  the  reversing  of  objects.  Thus 
the  ancient  method  of  absolutely  writing  with  a  stiletto  on  a  wax 
tablet  may  now  be  advantageously  revived,  and  when  electrotyped 
may  even  be  printed  with  letter-press.  Prints  on  paper,  silk,  cotton, 
&c.  ;  pencil  drawings,  writing,  embroidery,  leaves  of  plants,  medals, 
&c.  may  all  be  exactly  traced  by  placing  them  under  the  glass  plate, 
eaving  all  the  tediousness  of  first  drawing  and  then  etching. 
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STATUE  RAISING. 

Sculptors  abroad  have  been  busy  lately  in  works  of  commemora- 
tion; in  some  cases,  as  it  seems,  they  might  have  had  worthier 
subjects.  At  Dunkirk,  for  example,  a  colossal  bronze  statue  of  Jean 
Bart  was  recently  inaugurated,  who  was  nothing  more  than  a  successful 
privateer  that  flourished  150  years  ago.  The  statue  is  16  feet  high, 
and  is  considered  a  masterpiece  of  the  celebrated  David  (d' Anger). 
He  appears  in  the  act  of  boarding  a  vessel,  brandishing  a  sword  in  his 
right  hand,  and  a  pistol  in  the  left,  and  is  attired  in  the  costume  of 
Louis  XIV.  To  decorate  the  streets  on  the  inauguration  day,  the 
pretty  practice,  common  enough  on  the  continent,  was  followed,  of 
letting  into  the  earth  on  each  side  of  the  pavement,  large  branches  of 
elm  and  oak,  so  as  to  transform  the  streets  into  groves.  We  remem- 
ber seeing  all  Ghent  thus  rendered  into  gardens  a  few  years  ago  on  a 
much  worthier  occasion*. 

A  statue  is  to  be  raised  to  Claude  Lorraine  at  Epinal,  and  one  at 
Aurillac,  to  Gerbert,  afterwards  Pope  Sylvester  II.  The  monument 
to  William  the  Conqueror,  at  Falaise,  in  Normandy,  is  being  pro- 
ceeded with.  In  Germany  no  opportunity  is  lost  to  commemorate  a 
great  man.  A  statue  of  Erwin  von  Steinbach,  the  architect  of  Stras- 
burg  Cathedral,  has  been  raised  at  Steinbach,  in  Baden.  Beethoven's 
statue,  by  Hahnel,  of  Dresden,  inaugurated  at  the  late  festival,  is  a 
fine  work.  The  features  are  boldly  sculptured,  and  bear  an  expression 
of  profound  and  earnest  thought,  mingled  with  the  wildness  of  inspi- 
ration, which  is  seized  to  its  full  extent  at  the  first  glance.  The 
figure  is  clothed  in  a  costume  which  is  a  compromise  between  the 
modern  dress  and  the  classical  robe,  and  the  attitude,  which  represents 
him  with  a  pencil  and  note -book  in  either  hand  in  an  interval  of  re- 
flection, is  easy  and  natural.  The  fault  found  with  the  statue  is,  that 
its  vigour  approaches  too  much  to  coarseness,  and  that  its  appearance 
is  somewhat  squatty.  The  pedestal,  which,  as  well  as  the  statue,  is 
of  bronze,  bears  four  bas-reliefs,  representing  four  allegorical  figures 
of  fancy,  symphony,  sacred  music,  and  dramatic  music.  It  was  ob- 
tained by  competition.  The  casting  is  admirably  well  done.  At 
Nurenberg  (Bavaria)  some  statuary  has  been  set  up  at  the  entrance  to 
the  new  Louis  Canal,  uniting  the  Maine  with  the  Danube.  It  consists 
of  a  group,  representing  the  river  gods  of  the  Maine  and  Danube,  and 
bearing  an  inscription  signifying  that  the  canal,  which  was  begun  by 
Charlemagne,  but  abandoned,  had  been  finished  by  Louis  king  of 
Bavaria.  The  other  pieces  consist  of  two  columns,  surmounted  by 
Navigation  and  Commerce,  personified  by  two  female  statues,  with 
appropriate  emblems.  At  Skanderborg,  in  Copenhagen,  a  marble 
equestrian  statue  of  King  Frederick  VI.,  from  a  model  by  Thorwaldsen, 
has  been  set  up.  In  England,  amongst  the  new  propositions,  is  a 
statue  of  Sir  Thomas  Fowell  Buxton,  to  be  set  up  in  Westminster 
Abbey  in  honour  of  his  efl'orts  to  extinguish  the  slave  trade.  Wyatt's 

*  The  chief  honours  of  the  Belgic  University  had  been  taken  at  the  exami- 
nation by  three  sons  of  townsmen,  and  all  the  inhabitants  went  out  to  meet 
them,  and  escort  them  to  their  homes  in  triumph. 
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figure  of  the  Duke  of  Wellington  is  nearly  cast.  The  statue  of  the 
Duke  of  Sussex,  ordered  from  Mr.  E.  H.  Bailey  by  the  Freemasons, 
is  nearly  finished.  The  whole  figure  is  8  feet  high,  including  a  six- 
inch  plinth  ;  its  weight  is  about  six  tons,  and  it  is  formed  of  one  solid 
block  of  white  Italian  marble,  from  the  quarries  of  Carrara,  the 
original  cost  of  which  was  280  guineas  ;  the  price  to  be  paid  to  Mr. 
Bailey  is  £^1,800.  When  completed,  it  will  be  placed  on  a  five-feet 
pedestal,  to  be  erected  on  the  dais  in  Freemasons'  Hall,  which  is  at 
present  being  embellished  and  decorated.  The  public  subscription 
statue  of  the  Duke  is  intrusted,  we  believe,  to  the  same  sculptor.  A. 
bust  of  the  late  Admiral  Sir  F.  Maitland  has  been  put  up  in  the 
dockyard  chapel  at  Portsmouth. — The  Builder,  No.  139. 


PROCESSES  FOR  STAINING  GLASS. 

The  Bulletin  de  la  Societe  d'' Encouragement  contains  an  article 
on  this  subject  by  Professor  Schubarth.  We  make  the  following 
extracts  from  a  translation  which  has  appeared  in  Newton's  London 
Journal  of  Arts,  8(c. 

Mode  of  obtaining  a  Red  Colour  hy  means  of  Oxide  of  Copper, — 
The  ancients  were  acquainted  with  the  means  of  staining  glass  by  the 
employment  of  oxide  of  copper  ;  it  is  mentioned  by  Neri  and  Kunckel, 
in  their  works.  The  art  was,  however,  so  completely  lost  at  the 
close  of  the  last  century,  that  it  was  generally  believed  that  glass  was 
always  stained  red  by  means  of  Cassius  purple.  It  was  not  until 
1828,  that  M.  Engelhardt,  of  Zinsweiler,  succeeded  in  staining  glass 
red  by  means  of  a  mixture  of  equal  parts  of  oxide  of  copper  and  pro- 
toxide of  tin  :  this  process  was  tried  with  success  in  the  glass 
manufactory  at  HofFurmgsthal,  Silesia. 

The  protoxide  of  tin  is  now  done  away  with,  and  the  compound 
employed  is  nearly  the  same  as  that  mentioned  by  Neri,  but  more 
simple.  It  is  composed  of  a  mixture  of  copper  scales  (which  are 
almost  entirely  composed  of  oxide),  and  oxide  of  tin  {zinnasche) 
obtained  by  the  oxidation  of  that  metal  in  a  state  of  fusion  in  contact 
with  the  air,  to  which  a  small  quantity  of  iron  filings  is  sometimes 
added,  when  a  scarlet  tint  is  required  to  be  produced.  Should  the 
colour  by  accident  disappear,  it  may  be  brought  out  by  again  bringing 
the  copper  into  the  state  of  oxide  ;  this  is  done  by  introducing  into 
the  vessel  a  small  quantity  of  tin  or  iron  scale.  It  will  of  course  be 
understood  that  the  glass  to  be  operated  upon  must  not  contain 
saltpetre,  nor  any  other  oxidizing  substance. 

Glass  stained  by  means  of  oxide  of  copper  is  of  a  very  deep  colour, 
and  can  only  be  worked  in  thin  sheets,  and  by  covering  it  with  a 
thick  colourless  glass  (plate  glass). 

Obtaining  a  Red  Colour  by  means  of  Gold. — The  employment  of 
gold  for  staining  glass  red  does  not  appear  to  have  been  known  to  the 
ancients,  and  the  period  when  it  was  first  used,  and  by  whom,  cannot 
be  ascertained.  In  the  seventeenth  century  Kunckel  employed 
Cassius  purple  for  staining  glass  a  ruby  colour ;  this  was  discovered 
by  A.  Cassius  a  short  time  previous ;  but  the  recipe  employed  by 


90 


YEAR-BOOK  OF  FACTS. 


Kunckel  was  not  generally  known  until  it  was  published  in  1836,  by 
M.  Metzger,  proprietor  of  the  glass-works  at  Zechlin,  on  the  occasion 
of  M.  Fuss'  researches. 

It  must  not  be  imagined  from  this,  as  some  persons  have  lately 
stated,  that  it  is  necessary  to  use  gold  in  the  state  of  Cassius  purple. 

Neri,  at  the  end  of  the  16th  and  the  commencement  of  the  17th 
century,  stated,  that  in  order  to  stain  glass  a  ruby  colour,  it  was  only 
necessary  to  employ  calcined  chloride  of  gold.  At  a  later  period, 
Libar  wrote  to  the  same  effect,  and  Merret  certified  that  he  had 
proved  the  efficacy  of  the  process.  In  1834,  Golfier  Besseyre  stated, 
in  the  "  Journal  of  Pharmacy,"  that  Douault  Wieland  coloured  his 
paste  with  perchloride  of  gold  only.  Lastly,  in  1836,  Fuss  writes, 
that  in  Bohemia  all  the  ruby-coloured  glass  was  prepared  with  chloride 
of  gold  only,  and  that  glass  might  be  stained  red  as  well  with  metallic 
gold  as  with  oxide  of  gold  or  Cassius  purple. 

It  is  therefore  a  fact  known  for  some  time,  that  glass  may  be  stained 
red,  without  either  Cassius  purple  or  oxide  of  tin,  with  metallic  gold 
or  preparations  of  gold.  In  the  glass-works  of  Bohemia  and  Silesia 
perchloride  of  gold  only  is  used,  without  the  addition  of  oxide  of  tin, 
in  order  to  produce  their  fine  rose  or  carmine-coloured  glass. 

If  powdered  gold  be  triturated  with  twenty  times  its  weight  of 
enamel  fritt,  a  light  red  or  pink  mass  will  be  produced,  without  any 
metallic  lustre. 

It  is  evident  that  at  the  temperature  of  glass-houses,  which  is  more 
than  sufficiently  high  to  effect  the  fusion  of  the  glass,  the  gold  contained 
in  the  Cassius  purple  will  be  brought  back  into  the  metallic  state, 
whatever  may  be  supposed  to  be  the  nature  of  this  compound,  upon 
which  chemists  have  not  yet  agreed.  If  Cassius  purple,  chloride  of 
gold,  or  gold  leaf,  be  heated  with  borax  or  glass  containing  lead,  to  a 
temperature  of  32°  of  Wedgworth's  pyrometer,  the  gold  will  be  pre- 
cipitated in  small  globules  at  the  bottom  of  the  crucible,  and  if  the 
heat  be  increased,  the  borax  or  glass  will  successively  assume  a  yellow, 
brownish  yellow,  green,  and  bluish  green,  orange,  deep  orange,  and, 
lastly,  a  purple  red  colour,  according  as  the  temperature  is  raised 
and  kept  up. 

We  have  verified  the  following  fact,  stated  by  Golfier  Besseyre  : — 
On  triturating  gold  powder  chemically  pure  with  soot,  mixing  it 
intimately  with  a  composition  of  glass  containing  lead  (commonly 
called  flint  glass),  and  melting  the  whole  in  a  glass  furnace,  a  glass  is 
produced  perfectly  colourless  at  top,  and  presenting  successively  the 
following  colours  from  top  to  bottom,  viz.  : — greenish-yellow,  topaz- 
yellow,  yellowish-brown,  dark  reddish-brown,  and  is  even  in  some 
parts  towards  the  bottom  rather  dull.  M.  Pohl  has  observed,  that 
flint  glass  mixed  with  a  small  quantity  of  perchloride  of  gold,  generally 
appears  green  after  melting  and  cooling,  some  parts  only  having  a  red 
tint.  On  the  contrary,  on  melting  together  glass  containing  a  very 
small  proportion  of  red  lead  and  a  small  quantity  of  borax,  with  a 
solution  in  aqua  regia  of  six  ducats  to  48  lbs.  of  fritt,  after  remaining 
in  a  state  of  fusion  for  six  or  seven  hours,  a  perfectly  colourless  glass 
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IS  obtained,  which,  when  worked  into  very  thin  plates,  takes,  upon 
cooling,  a  fine  red  colour.  Knox  states  that  gold  melted  with  glass 
stains  it  green,  which  is  deeper  in  proportion  to  the  quantity  of  silica 
it  contains,  and  that  if  the  temperature  be  raised  it  changes  to 
pale  red. 

When  glass  stained  by  means  of  gold  is  heated  too  often,  or  exposed 
to  too  high  a  temperature,  it  takes  a  light  brown  colour,  loses  its 
transparency,  and  will  not  again  take  a  red  colour  ;  on  being  looked 
through,  it  will  be  seen  that  some  parts  are  coloured  a  fine  blue  and 
bluish  green  ;  and  grains  of  gold  of  various  sizes  may  be  seen  with  the 
naked  eye  (this  state  bears  the  greatest  analogy  to  the  phenomenon 
presented  by  a  solution  of  gold  slightly  heated  with  oxalic  acid). 
Pieces  of  colourless  glass  containing  gold,  cooled  very  suddenly,  cannot 
by  any  known  means  be  made  to  take  a  red  colour,  and  remain 
perfectly  colourless. 

In  conclusion  we  may  state  : — 

1st.  That  in  order  to  stain  glass  a  red  colour  by  means  of  gold,  it 
is  not  necessary  to  use  Cassius  purple,  or  to  add  to  the  chloride  of 
gold,  either  oxide  of  tin  or  oxide  of  antimony. 

2ndly.  That  by  the  addition  of  chloride  of  gold,  or  even  metallic 
gold  in  minute  particles,  either  to  a  very  fusible  glass  of  lead,  or  soda 
glass,  containing  a  very  small  portion  of  minium  (red  oxide  of  lead), 
glass  may  be  produced  which  will  take  a  red  colour  whilst  being 
worked. 

3rdly.  That  if  Cassius  purple  be  employed,  it  will  be  decomposed 
during  the  fusion  of  the  glass,  and  metallic  gold  will  be  precipitated 
from  it. 

4thly.  That  on  grinding  metallic  gold  to  fine  powder  upon  porphyry 
with  hard  substances,  a  red  coloured  mixture  will  be  produced. 

5thly.  That  the  colouring  of  the  glass  appears  in  all  probability  to 
arise  from  gold  in  a  very  comminuted  state. 

Several  other  metallic  bodies  present  analogous  phenomena. 

Obtaining  a  Blue  Colour  by  Oxide  of  Copper. — It  is  known  that 
oxide  of  copper  furnishes  green  or  blue  solutions,  and  will  also  stain 
glass  a  fine  emerald  green  and  light  blue,  turquoise  blue,  and 
sky  blue. 

For  some  years  past  a  white  milky  glass  has  been  manufactured 
in  Bohemia  and  Silesia,  known  under  the  name  of  alabaster  glass. 
The  composition  of  this  glass  does  not  differ  from  that  of  ordinary 
crystal.  (Bohemian  crystal  is  a  glass  made  without  lead,  with  potash 
for  its  base.)  After  the  glass  has  been  melted,  it  is  poured  off  and 
stirred  up.  A  second  charge  is  then  melted,  to  which  is  added,  when 
the  fusion  is  complete,  the  glass  previously  stirred  and  cooled,  which 
cools  the  mass  ;  and  as  soon  as  it  is  melted,  it  is  to  be  worked  at  th« 
lowest  possible  temperature.  The  glass  will  be  of  a  milky  white, 
while  if  the  temperature  were  much  raised,  it  would  become  colourless 
and  transparent. 

If  oxide  or  sulphate  of  copper  be  added  to  a  colourless  glass,  and 
the  temperature  is  sufficiently  high,  a  transparent  glass  of  a  bluish 
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green  tint  will  be  obtained.  If  the  operation  has  been  carried  on  as 
above  stated  to  obtain  a  milky  glass,  it  will  be  of  a  turquoise-blue 
colour.  Lastly,  if  this  turquoise-blue  coloured  glass  be  re-melted, 
at  a  high  temperature,  a  transparent  aqua-marine  blue  will  be 
produced.  

THE  BACK-LIGHT  IN  PORTABLE  DIORAMAS. 

In  the  Portable  Dioramas  invented  by  Mr.  G.  Tait,  F.R.S.S.A.*, 
the  back-light  was  admitted  behind  the  whole  of  a  picture  at  once, 
Mr.  Tait  has  since  fitted  up  some  pictures,  so  as  to  admit  the  back- 
light upon  different  parts  at  different  times  ;  an  arrangement  which 
obviously  materially  increases  the  variety  of  effects  which  may  be  in- 
troduced into  a  picture.  It  is  simply  done  by  means  of  shutters, 
behind  different  parts  of  the  picture,  attached  to  the  stretching- frame, 
which  are  moved  by  wires  or  cords  affixed  to  them,  passing  outwards 
through  the  opening  by  which  the  picture  is  inserted,  and  adjusted  so 
as  to  be  moved  without  noise.  That  opening  may  be  either  at  the 
top  or  side  of  the  box.  Tissue-paper  is  used  with  the  shutters  when 
it  is  necessary,  in  such  a  manner  as  to  produce  the  effect  intended. 

In  Dioramas  constructed  for  internal  light,  particularly  when 
shutters  are  used  as  before  suggested,  it  is  convenient  to  have  two 
counterpoises,  just  sufficient  to  prevent  the  springs  from  closing  the 
gas  stop-cocks  ;  which  counterpoises  can  be  attached  when  necessary 
to  the  cords  for  opening  the  stop-cocks,  and  by  means  of  which  the 
flames  can  be  retained  during  pleasure,  at  any  height  desired  ;  and  the 
hands  may  thus  be  left  at  liberty  to  move  any  other  part  of  the  appa- 
ratus.— Proceedings  of  the  Royal  Scottish  Society  of  Arts. 

GREAT  JASPER  VASE. 

A  MAGNIFICENT  Vasc  of  Sca-grccn  Jasper  has  been  cut  in  the 
mines  of  Colywan,  and  placed  in  the  palace  of  tlie  Hermitage  at 
St.  Petersburgh,  with  some  difficulty.  The  dimensions  are  colossal, 
its  diameter  being  15  feet,  and  its  weight,  including  the  jasper  pedes- 
tal, 418,898  lb.  The  upper  edges  are  sculptured  in  relief,  and 
adorned  with  chasings  of  the  most  exquisite  finish.  In  1829.  com- 
menced the  work  of  extracting  the  block  from  the  quarries  of  the 
Mountain  Rewnewaya,  near  Colywan  ; — in  1831  it  was  hoisted  and 
dragged  to  the  work  yard.  For  its  transport  to  St.  Petersburgh,  550 
peasants,  and  120,  increased  in  places  to  160  horses,  were  required. 
As  it  could  not  pass  over  the  bridges,  it  had  to  be  drawn  across  the 
rivers,  in  winter,  on  ice  four  feet  in  thickness.  Several  times  it  broke 
through  ;  but  preparations  had  been  made  for  such  an  event,  and  it 
was  recovered  from  the  water,  unmutilaled. — Athenceum,  No.  917. 

MANUFACTURE  OF  GLASS. 

On  February,  a  paper  was  read  to  the  Society  of  Arts,  by 
Mr.  Claudet,  "  On  Improvements  in  the  Manufacture  of  Glass  for 
Optical  purposes.*'    Heretofore,  the  manufacture  of  glass  fit  for  the 
purpose  of  the  optician  has  been  a  matter  involving  great  uncertainty 
*  Described  in  the  Year-book  of  Facts,  1843,  pp.  148-151. 
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and  difficulty,  and  in  fact  it  was  not  till  the  year  1744  that  it  was 
accomplished  with  any  degree  of  success.  About  this  time,  however, 
a  Swiss  named  Guinand,  in  making  some  experiments  in  the  con- 
struction of  the  telescope,  found  the  extreme  difficulty  of  procuring 
glass  fit  for  lenses  ;  the  difficulty  led  him  to  endeavour  to  make  glass 
for  himself,  and  from  his  labours  arose  the  first  process  by  which 
glass  could  be  made  with  certainty  sufficiently  good  in  quality  for  the 
construction  of  optical  instruments.  With  the  death  of  Guinand  his 
secret  was  partially  lost.  The  invention  which  forms  the  subject  of 
Mr.  Claudet's  paper  is  founded  upon  the  process  of  Guinand,  and  is 
due  to  a  French  glass  manufacturer  named  Bontemps,  whose  attention 
was  first  drawn  to  the  subject  by  the  son  of  Guinand  himself.  The 
chief  defect  in  optical  glass  consisted  in  striae  and  spots  ;  these  arose 
from  the  great  difficulty  of  properly  mixing  the  materials  when  in  a 
state  of  fusion  ;  it  was  impossible  to  stir  the  melted  mass,  because 
the  temperature  was  so  high  as  to  destroy  instruments  of  metal,  and 
besides  by  introducing  them  into  the  glass  ft  v/ould  have  been  tinged 
witli  colour,  according  to  the  nature  of  the  metal  employed.  The 
method  used  by  M.  Bontemps  is  to  introduce  the  iron  rod  used  in 
stirring  into  a  clay  cylinder  closed  at  one  end,  so  that  the  glass  is 
entirely  protected  from  the  injurious  action  of  the  iron  ;  the  in- 
gredients are  thus  effectually  mingled  ;  the  glass  is  then  suffered  to 
cool  gradually,  the  crucible  broken  with  care,  and  the  mass  sawed 
transversely  into  slices,  so  that  lenses  may  be  obtained  of  the  diameter 
of  the  crucible.  Very  large  lenses  have  been  produced  by  these 
means,  and  two  of  a  metre  in  diameter  are  now  in  progress  of  manu- 
facture for  the  Royal  Observatory  at  Paris. — Athenaum,  No.  906. 


THE  GLASS  WORKS  OF  BOHEMIA. 

The  Glass  \¥orks  of  Bohemia  may  be  divided  into  three  distinct 
groups.  The  first  two,  situated,  the  one  in  the  north  in  the  Reisenge- 
birge,  the  other  in  the  south  in  the  Bohmerwaldgehirge,  are  employed 
in  the  manufacture  of  glass  ia  general ;  whilst  the  third,  situated  in 
the  west,  in  the  part  of  the  Bohmerwaldgebirge  belonging  to  Bavaria, 
include  only  manufactories  of  blown  mirrors.  In  fine,  there  are  in 
Bohemia  one  manufactory  of  cast  mirrors  (Deffernick)^  thirty-one 
manufactories  of  blown  mirrors,  of  which  seven  make,  beside,  table 
glass,  and  sixty- seven  glass  works  properly  so  called,  of  which  thirteen 
manufacture  window  glass,  fifteen  fine  table  glass,  or  Bohemian 
crystal,  one  hyalite  (Georgenthal) ,  one  composition  glass  (Joseph- 
thai),  one  flint  glass  {Neuwelt),  and  five  in  which  they  mould  under 
pressure. 

There  exists  besides  in  the  north  of  Bohemia,  principally  near 
Hay  den,  a  very  great  number  of  small  establishments  which  are  em- 
ployed either  in  the  cutting  and  finishing  of  glass,  which  they  buy  in 
a  rough  state  at  the  manufactories,  or  more  frequently  in  the  manu- 
facture of  false  pearls,  vv^hich  are  made  of  small  hollow  bulbs  of  glass, 
into  which  a  solution  of  the  scales  of  the  bleak  (lenciscusj  in  ether  has 
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been  introduced.  These  different  glass  works  afford  subsistence  to 
more  than  30,000  persons. 


MALLEABLE  GLASS. 

The  Segusian  Mercury  states,  that  a  most  marvellous  discovery  has 
been  made  at  St.  Etienne,  of  rendering  glass  as  malleable  when  cold 
as  when  first  drawn  from  the  pot.  The  substance,  which  is  called 
silicon,  combines  with  various  substances  producing  the  most  brilliant 
colours,  and  can  also  be  obtained  opaque  or  transparent  as  crystal. 
Its  specific  gravity  is  2.85,  water  being  1.00.  It  is  very  ductile  and 
malleable,  and  neither  air  nor  acids  act  upon  it.  The  idea  of  discover- 
ing malleable  glass  is  only  ranked  second  to  that  of  the  philosopher's 
stone  among  alchymists,  and  the  latter  will  doubtless  be  the  next  dis- 
covery made,  for  the  one  is  as  probable  as  the  other. — Commerce. 


A  NEW  GLASS. 

Styrole  is  a  volatile  oil,  obtained  by  distilling  the  balsam  styrax 
or  storax,  although  only  in  small  quantity,  and  has  a  general  analogy 
to  benzoin.  In  one  property,  styrole  is,  perhaps,  the  most  extra- 
ordinary of  substances  :  a  limpid  fluid  at  ordinary  temperatures,  it 
becomes  a  transparent  colourless  glass  when  heated  up  to  a  certain 
point,  and  remains  so  when  it  again  becomes  cool — a  circumstance 
which  will  draw  the  attention  of  optical  inquiries  to  styrole.  In 
distilling  storax  to  obtain  this  liquid,  20  parts  of  storax  are  mixed 
with  7  parts  of  carbonate  of  soda,  and  water  put  into  the  retort.  In 
one  experiment,  41  pounds  of  balsam  yielded  12  ounces  of  styrole; 
in  another,  27  pounds  yielded  3  ounces.  The  fresher  and  softer  the 
storax,  the  more  productive  is  it  of  styrole. 


GLASS  MOSAICS. 

The  pressed  Glass  Mosaics,  invented  by  Mr.  Dickson,  are  appli- 
cable alike  for  pavements,  mural  decorations,  and  furniture, — several 
specimens  of  which  were  laid  on  the  table.  The  mosaics  may  be  pro- 
duced of  any  colour.  They  may  also  be  moulded  into  any  required 
shape,  while  the  glass  is  in  a  fused  state,  by  means  of  a  double-action 
screw  press.  In  order  to  prevent  the  surface  of  the  mosaics  being 
bloated  and  uneven,  it  is  necessary  that  the  pressure  should  be  con- 
tinued a  sufficient  time,  in  order  that  the  glass  may  harden  before 
being  removed  from  the  mould. 

Faraday's  new  mode  of  silvictiing  glass. 
A  correspondent  of  the  Mechanics'  Magazine,  No.  1153,  has 
made  several  attempts  to  silver  glass  by  the  process  described  by  Mr. 
Faraday*;  and  as  many  persons  might  be  desirous  of  performinj^  these 
experiments,  which  are  exceedingly  interesting  and  beautiful,  and  re- 
quire very  nice  manipulation,  he  describes  a  mode  which  seldom  fails. 


*  See  Year-book  of  Facts,  1845,  p.  401. 
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Add  to  wood  naphtha  an  equal  quantity  of  distilled  water,  until  the 
naphtha  becomes  cloudy  ;  into  this  mixture  put  a  few  drops  of  the 
silver  solution  mentioned  below  (supposing  the  vessel  to  be  an  ounce 
phial),  and  heat  the  mixture  in  a  hot-water  bath.  In  a  few  days,  the 
solution  will  become  brown ;  filter,  and  then  put  in  a  few  more 
drops  of  the  silver  solution.  Finally,  put  in  a  few  drops  of  oil 
of  cassia  and  oil  of  cloves  :  a  very  small  quantity  only  is  required. 

In  a  short  time,  the  bottle  containing  the  mixture  will  become  of  a 
beautiful  dark  purple  colour,  and  ultimately  become  perfectly  white. 
A  few  drops  more  of  the  two  oils  will  make  more  silver  precipitate. 
The  silver  solution  is  prepared  as  follows  : — Dissolve  nitrate  of  silver 
in  distilled  water ;  pour  in  a  small  quantity  of  spirits  of  hartshorn  (not 
the  strong  caustic  ammonia),  until  a  small  precipitate  takes  place; 
immerse  the  bottle  containing  the  mixture  in.  warm  water,  and  the 
precipitate  will  re-dissolve,  and  become  clear. 


NEW  MODE  OF  SILVERING  LOOKING-GLASSES. 

M.  TouRASSE  has  described  to  the  Academy  of  Sciences,  at  Paris, 
some  experiments  made  by  him,  with  a  New  Mode  of  Silvering 
Looking-glasses  ;  and  by  which  he  obtains  the  same  result  as  by  the 
present  mercurial  process,  without  any  of  its  inconveniences  and 
danger  to  the  health  of  the  workman.  His  process  consists  in  dis- 
solving nitrate  of  silver  in  distilled  water,  adding  to  it  alcohol,  am- 
monia, carbonate  of  ammonia,  and  essential  oil  of  cassia,  and  pouring 
the  liquid  thus  prepared  on  the  glass,  adding,  at  the  moment  of  the 
operation,  some  essential  oil  of  cloves.  By  the  expiration  of  two 
hours,  the  silver,  reduced  by  these  essential  oils,  covers  the  glass  with 
a  homogeneous  coating  of  pure  silver. 

M.  Carillion,  of  Paris,  has  invented  a  Machine  for  Polishing 
Looking-glasses,  with  greater  effect  than  has  hitherto  been  the  case. 


ARTIFICIAL  aUARTZ. 

On  August  25,  a  communication  was  read  to  the  Paris  Academy  of 
Sciences,  from  M.  Tibelmen,  mining  engineer,  and  joint  director  of 
the  royal  manufactory  of  Sevres,  announcing  that  he  had  succeeded  in 
making  an  Artificial  Quartz,  equal  in  every  respect  to  the  natural 
crystal.  This  process  is  of  great  simplicity.  It  consists  in  the  eva- 
poration in  damp  air  of  silicic  ether.  The  crystal  thus  obtained  is 
very  hard  and  transparent,  and  scratches  glass.  This  discovery  will 
give  courage  to  those  chemists  who  are  of  opinion  that  even  the  dia- 
mond may  be  artificially  obtained. 


NEV^^  MUSIC  BOARD. 

A  Music  Board  for  teaching  singing  lessons  in  schools,  has  been 
invented  by  Mr.  Ingram.  It  consists  of  a  large  square  frame  padded 
and  covered  with  calico  or  linen,  on  which  are  stretched  pieces  of  tape 
corresponding  with  the  lines  ;  the  notes,  bars,  clefs,  &c.  are  made  of 
card-board,  and  are  readily  placed  behind  the  lines  when  required  for 
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setting  up  any  particular  tune  ;  when  the  notes,  &c.  are  above  the 
lines,  they  are  secured  to  the  padded  frame  by  means  of  small  pins. 


ANASTATIC  PRINTING 

Is  the  name  given  to  the  very  ingenious  method  of  reproducing 
printed  copies  of  letter-press,  or  line  engravings,  woodcuts,  litho- 
graphs, &c,,  claimed  to  be  the  invention  of  Mr.  J.  Woods,  Barge- 
Yard  Chambers,  Bucklersbury. 

Professor  Faraday,  in  a  lecture  delivered  at  the  Royal  Institution, 
has  thus  lucidly  explained  the  principles  on  v*?hich  the  process  depends, 
and  the  mode  in  which  it  is  practised  : — 

Anastatic  Printing  is  the  amarao-is  (the  first  raising  np)  of  copies 
from  a  printed  sheet  of  paper.  This,  by  the  process  described,  may 
be  done  to  an  indefinite  extent.  The  philosophy  of  this  process  and 
its  practice  were  explained  and  exhibited.  The  philosophy  of  the 
Anastatic  printing  rests  on  a  few  known  properties  of  the  articles  em- 
ployed. Thus,  water  attracts  ivater,  a7id  oil,  oil ;  though  each  mu- 
tually repels  the  other,  Metals  are  much  more  easily  wetted  with 
oil  than  with  water,  but  they  will  readily  he  moistened  by  a  weak 
solution  of  gum. ;  and,  finally,  this  property  of  their  becoming  wet  by 
water,  is  greatly  increased  by  phosphatic  acid.  To  these  properties 
of  oil,  water,  and  the  metals,  may  be  added,  as  one  of  the  principles 
of  the  Anastatic  Printing,  the  readiness  with  which  part  of  the  ink 
of  any  newly -printed  book  or  engraving  can  be  transferred  by  pres- 
sure  to  any  stnooth  surface  beneath.  If,  for  example,  a  corner  of  a 
newspaper  be  fixed  on  a  white  sheet  of  paper,  and  then  pressed,  or 
rubbed  with  a  paper-knife,  the  letters  vriil  be  distinctly  seen  in  reverse 
on  the  paper.  This  effect  is  known  to  bookbinders,  and  our  readers 
may  have  seen,  especially  in  the  case  of  books  bound  soon  after 
printing,  pages  disfigured  by  the  setting  off,'^  or  transfer  of  the 
ink  of  the  opposite  page.  Such  being  the  properties  of  the  matters 
concerned  in  Anastatic  Printing,  the  process  is  simple.  The  printed 
paper,  whether  letter-press  or  engraving,  is  first  moistened  with  dilute 
nitric  acid,  and  then  pressed  with  considerable  force,  by  a  roller,  on  a 
perfectly  clean  surface  of  zink.  By  this  means  every  part  of  the  sheet 
of  paper  is  brought  into  contact  with  the  plate  of  zink.  The  acid, 
with  which  the  unprinted  part  of  the  paper  is  saturated,  etches  the 
metal,  and  the  printed  portion  sets  off  on  it  in  the  manner  already  de- 
scribed, so  that  the  zink  surface  presents  a  complete  reverse-copy  of 
the  work.  The  principles  before  specified  are  now  brought  into  ope- 
ration. The  zink  plate,  thus  prepared,  is  washed  with  a  solution  of 
gum  in  weak  phosphatic  acid.  This  liquid  is  attracted  by  the  etched 
surface,  which  it  freely  wets,  while  it  is  repelled  by  the  oil  of  the  ink 
in  which  the  writing  or  drawing  on  the  plate  is  traced.  A  leathern 
roller,  covered  with  ink,  is  then  passed  over  the  plate,  when  a  con- 
verse effect  ensues.  The  repulsion  between  the  oil,  ink,  and  the 
v/atery  surface  over  which  the  roller  passes,  prevents  any  soiling  of  the 
unfigured  parts  of  the  zink  plate,  while  the  attraction  between  oil  and 
oil,  causes  the  ink  to  be  distributed  over  the  p7^inted  portions.  In 
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this  condition  the  anastatic  plate  is  complete,  and  impressions  are 
pulled  from  it  by  the  common  lithographic  process. 

Mr.  Faraday  concluded  his  description  by  stating,  that  when  it  is 
required  to  apply  the  Anastatic  Printing  to  very  old  originals,  which 
do  not  set  off  their  ink  on  pressure,  the  following  expedient  is  re- 
sorted to  : — The  page  or  print  is  soaked  in  a  solution,  first  of  potass, 
and  then  of  tartaric  acid.  This  produces  a  perfect  diffusion  of  minute 
crystals  of  bi-tartrate  of  potass  through  the  texture  of  the  unprinted 
part  of  the  paper.  As  this  salt  resists  oil,  the  ink-roller  may  now  be 
passed  over  the  surface  without  transferring  any  of  its  contents,  ex- 
cept to  the  printed  parts.  The  tartrate  is  then  washed  out  of  the 
paper,  and  the  operation  proceeded  with  as  before,  commencing  with 
the  moistening  by  nitric  acid. 

This  process  is,  however,  far  from  new.  A  Correspondent  of  the 
Mechanics^  Magazine,  1^0.  1135,  states,  that  in  1836  he  introduced 
a  process  for  transferring  engravings  ;  but  the  original  subjects  were 
destroyed  by  the  chemical  agents  used.  Since  that  time,  he  has  suc- 
ceeded in  transferring  prints  and  letter-press  without  even  soiling  the 
originals,  fixing  the  same  on  metal,  wood,  or  paper,  and  printing 
from  the  form  any  number  of  copies.  "  The  process  is  so  faithful  in 
its  operation,  that  the  finest  line  of  the  etching  needle  is  preserved. 
Fac- similes  of  the  Illustrated  London  News,  copper  and  steel- plate 
engravings,  wood-cuts,  letter-press,  &c.,  may  be  produced  in  thirty 
minutes  after  publication.    Yesterday,  I  took  an  impression  from  the 

Meg  Merrilies"  of  last  week's  Illustrated  London  News,  and  T 
defy  the  most  critical  eye  to  detect  the  copy — the  shades  of  ink  t,nd 
lines  being  as  perfect  as  in  the  original. 

That  the  art  of  Anastatic  Printing,''  says  the  Editor  of  the  Mecha- 
nics^ Magazine,  was  knov;n  before  it  received  that  name,  or  acquired 
its  recent  notoriety,  we  can,  of  our  own  personal  knowledge,  testify. 
About  four  or  five  years  ago,  Mr.  Jobbins,  the  well-known  lithogra- 
pher, of  Warwick  Court,  Holborn,  showed  us  di  facsimile  of  a  page 
of  a  printed  work  which  he  had  obtained  by  this  means,  and  which 
was  as  perfect  a  production  of  the  sort  as  any  we  have  since  seen. 

The  Editor  of  the  Literary  Gazette  says  : — We  have  called  this  pro- 
cess new,  and  it  may  be  so  in  its  present  state  of  completion  ;  but  we 
have  just  been  reminded  (too  late  for  reference)  that  a  similar  mode  of 
transferring  printing  was  noticed  in  the  Literary  Gazette,  about  four 
or  five  years  ago."  — — 

MAPS  IN  RELIEF. 

An  ingenious  work  of  art  and  science,  by  M.  Sene,  a  citizen  of 
Geneva,  has  been  inspected  by  a  committee  of  the  Paris  Academy  of 
Sciences.  This  work  represents,  by  means  of  sculpture  in  wood,  the 
chain  of  Mont  Blanc  and  its  neighbouring  mountains,  on  a  superficies 
of  25  square  metres  ; — the  lengths  being  given  on  a  scale  of  1  in 
10,000,  and  the  altitudes  of  1  in  6,000 — and  the  forms  and  colours  of 
their  many  peaks,  all  their  glaciers,  valleys,  water- courses,  chalets, 
and  even  their  firs,  (no  less  than  500,000  of  which  are  represented,) 
being  rendered  with  a  fidelity  that  constitutes,  it  is  said,  a  complete 
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illusion.  The  effect  attained  is  pleasantly  described  by  the  Moniieur 
des  Arts : — "  In  the  compass  of  an  hour,  how  charming  a  journey 
may  be  made,  under  the  guidance  of  M.  Sene,  around  this  relief! 
You  arrive  at  Chamouny,  by  Saint-Martin,  or  by  the  Baths  of  Saint- 
Gervais,  and  alight  at  the  Priory.  x\fter  having  taken  a  general  view 
of  the  valley,  you  mount  successively  from  station  to  station — visit  the 
Mer-de-glace — pass,  if  you  will,  the  Col  du  Geaiit — climb  Mont 
Blanc — nay,  look  down  even  on  this  Monarch  of  Mountains,"  by 
ascending  a  gallery  which  is  erected  at  a  little  distance.  The  ascent 
completed,  you  make  what  is  called  the  tour  of  Mont  Blanc  ; — arrived 
at  Martigny,  passing  by  the  Col  du  Bonhofnme,  the  Col  de  la  Seigue^ 
the  AlUe  Blanche  Courmayeur,  the  hospital  of  Saint  Bernard,  the 
Val  Ferret,  or  the  Val  d'Entremour.  And,  finally,  from  Martigny, 
you  return  to  Chamouny,  either  by  the  Tete  Noire,  or  by  the  Col  de 
Balme — and  reach  Geneva,  by  the  Col  d'Anterne — without  fatigue  and 
without  danger — without  cloud  and  without  rains — and  at  the  small 
outlay  of  two  francs  !" — Athenaum,  No.  940. 


LITHOGRAPHIC  PRINTING  MACHINES. 

Hitherto,  all  attempts  to  apply  to  Lithography  the  principle  of  Ma- 
chinery, introduced  in  typographic  printing  about  twenty  years  ago, 
have  been  unsuccessful,  as  it  was  found  impossible  to  obtain  by  a 
machine-press  the  same  precision  and  regularity  of  pressure  as  by  the 
common  hand-press.  Mr.  NicoUe  has  not  only  made  a  machine  so 
perfect  as  to  give  impressions  as  good  as  those  obtained  by  hand  ; — he 
has  gone  further,  for  the  impressions  thrown  off  by  his  machine  are 
superior  to  those  obtained  by  the  ordinary  process  now  in  use,  whilst 
in  point  of  rapidity  the  improvement  is  so  great  as  to  be  almost  in- 
credible. By  the  common  lithographic  process,  not  more  than  from 
200  to  250  good  impressions  of  designs,  or  about  1000  copies  of  litho- 
graphic writing,  can  be  obtained  in  twelve  hours  ;  by  this  new  machine, 
which  is  also  worked  by  hand,  as  many  as  2000  of  the  former  and 
20,000  of  the  latter  can  be  obtained  within  the  same  period  of  time. 
The  machine  occupies  but  a  small  space  ;  the  ink-rollers  are  so 
arranged  that  the  supply  as  they  pass  over  the  stone  is  regularly  dis- 
tributed ;  the  paper  is  laid  upon  the  stone  by  the  machinery,  and  when 
printed,  thrown  off  without  having  any  person  to  lay  on  and  take  off, 
and  thus  the  expense  of  working  is  reduced  at  the  same  time  that  the 
products  are  greatly  multiplied.  The  most  extraordinary  part  of  the 
machine,  however,  is  that  which  provides  for  the  wetting  of  the  stone 
for  each  impression.  By  the  ordinary  system  the  printer  is  compelled 
after  every  impression  to  moisten  the  stone  with  a  wet  sponge.  This 
is  an  operation  that  requires  great  care,  but  which,  notwithstanding, 
gradually  affects  the  drawing,  and  before  a  thousand  copies  are  taken 
off  the  delicacy  of  the  outlines  is  almost  destroyed.  M.  NicoUe 
has  devised  a  means  of  wetting  the  stone,  which,  to  use  a  French  ex- 
pression, "  tient  au  mirveilleux."  With  a  force-pump  of  his  own 
invention,  and  by  three  or  four  strokes  of  the  piston,  he  extracts  the 
moisture  from  the  atmosphere,  and  throws  it  upon  the  stone  in  the 
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form  of  fine  dew,  so  that  the  application  of  the  hand  is  avoided,  and 
there  is  great  economy  of  time.  This  pump  is  fixed  over  the  stone, 
and  the  piston  is  rapidly  worked  by  the  machine.  When  we  were 
present,  this  apparatus  was  not  quite  completed,  and  was  not,  therefore, 
attached  to  the  machine  ;  but  we  saw  the  pump  at  work  by  the  hand, 
and  could  have  no  reasonable  doubt  of  its  perfect  success  when  affixed 
to  the  machinery.  The  air  of  the  printing-room  would  necessarily 
soon  lose  its  moisture  by  the  repeated  application  of  the  exhausting 
process ;  but  the  moisture  may  easily  be  kept  up  by  the  simple  use 
of  a  small  charcoal  stove  and  an  evaporating  dish  filled  with  water. 
M.  NicoUe  has  patented  his  invention  in  France  and  in  England. — 
AthencBum,  No.  929.   

NEW  STEREOTYPING  PROCESS. 

Mr.  Hugh  Wilson,  lithographer  and  engraver,  Trongate,  Glasgow, 
has  patented  a  New  Process  of  Stereotyping,  remarkable  for  sim- 
plicity, andj  above  all,  the  celerity  of  its  execution.  The  old  process, 
which  was,  undoubtedly,  one  of  the  greatest  improvements  ever  grafted 
on  the  art  of  typography,  consists,  as  our  readers  may  be  aware,  in 
taking  impressions  from  forms  or  pages  of  moveable  type,  by  means 
of  stucco,  which,  when  dried  and  prepared,  forms  the  matrices  for 
stereotype  plates.  This  process,  however,  is  a  tedious  one,  requiring 
careful  picking,  planing,  oiling,  and  preparing.  In  the  new  mode, 
the  process  is  completed  as  it  were  in  a  handclap.  In  taking  the  im- 
pression, stucco  is  entirely  dispensed  with  ;  and,  instead  of  it,  a  piece 
of  damp  prepared  card -board  is  placed  over  the  surface  of  the  page  of 
moveable  type,  and  an  impression  beat  out  of  the  type  into  the  card 
by  repeated  strokes  of  a  hard  brush— a  part  of  the  operation  which, 
according  to  J  he  size  of  the  page,  occupies  from  a  minute  to  a  minute 
and  a  half.  This  card,  which  now  answers  the  purpose  of  a  matrix, 
is  dried  and  inserted  in  an  iron  frame  with  a  moveable  top  or  surface, 
constituting  a  mould,  which  has  been  previously  heated  to  an  equable 
temperature.  The  lid  is  then  brought  down,  the  mould  shifted  by  a 
hinge  from  the  horizontal  to  the  perpendicular,  and  the  liquid  metal 
poured  into  the  matrix  by  a  small  oriftce  which  has  been  left,  and  in  a 
minute  the  stereotype  page  is  pronounced  complete.  At  least,  the 
only  preparation  lor  the  press  which  it  requires  is  the  trimming  of  the 
superfluous  edges,  which  is  done  by  a  circular  saw  with  great  celerity. 
The  back  of  the  plate  is  as  smooth  as  the  slab  of  metal  from  which  it 
received  its  impression,  and  thus  the  planing  process  in  stereotyping 
is  now  done  away.  The  whole  operation,  from  beginning  to  end,  may 
be  conducted  m  less  than  an  hour  ;  while  the  ordinary  period  of  taking 
stereotype  casts  is,  we  believe,  from  ten  to  twelve  hours,  liable  to  the 
breaking,  splitting,  or  warping  of  the  stucco  matrices — risks  which  are 
unknown  in  the  new  card  process.  We  may  add,  that  so  many  im- 
pressions— so  many  indeed  as  a  dozen — may  be  taken  from  the  same 
card  ;  and  the  process  is  one  of  perfect  cleanliness. — Abridged  from 
the  Glasgow  Herald.   

iron  STEREOTYPE  PLATES. 

Experiments  have  for  some  years  been  in  progress,  chiefly  under 
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the  superintendence  of  Herr  Dase,  inspector  of  mines  in  Richmond, 
in  the  Duchy  of  Brunswick,  with  a  view  to  make  cast-iron,  as  the 
cheaper  and  more  durable  material,  applicable  to  the  preparation  of 
Stereotype  plates.  The  success  of  these  experiments  is  attested  by 
the  publication  of  a  cast-iron  stereotype  edition  of  the  Bible, 
at  Nordhausen,  the  price  of  which,  with  marginal  readings,  is  9  ggr. 
(13d.)   

VENTILATED  GAS-LIGHTING. 

Mr.  D.  Grant  has  introduced  a  new  principle  into  Gas-lighting, — 
the  chief  novelty  of  which  consists  in  substituting  earthen  or  glass 
ventilating  tubes  for  those  of  metal ;  whereby  less  heat  is  given  out, 
and  the  unpleasant  odour  arising  from  heated  brass  or  iron  is  entirely 
obviated.  

INVISIBLE  writing. 

The  plan  of  writing  with  rice-water,  to  be  rendered  visible  by  the 
application  of  iodine,  was  practised  with  great  success  in  the  corre- 
spondence with  Jellalabad,  in  the  late  Afghan  war.  The  first  letter  of 
this  kind  received  from  thence  was  concealed  in  a  quill.  On  opening 
it  a  small  paper  was  unfolded,  on  which  appeared  only  a  single  word 
**  iodine."  The  magic  liquid  was  applied,  and  an  interesting  despatch 
from  Sir  Robert  Sale  stood  forth. —  United  Service  Magazine. —  [This 
is  an  interesting  illustration  of  the  practical  worth  of  the  elegances  of 
modern  science.] 


the  queen's  ink. 
This  new  ink,  which  is  called  "  the  Queen's  Ink,"  from  the  fact  that 
her  Majesty  has  made  use  of  it  in  preference  to  the  old  black  ink,  is 
colourless  as  water,  and  if  spilt  upon  paper  not  prepared  to  receive  it, 
makes  no  blot  nor  mark.  It  does  not  stain  linen,  or  woollen,  or 
wood,  or  the  fingers,  or  any  substance  whatever  with  which  it  may 
come  in  contact,  except  silver  (from  which  it  may  be  removed  without 
trouble)  ;  it  flows  with  fluency  from  the  pen,  leaving  behind  it  a 
writing  which  is  distinctly  black  or  blue,  according  as  the  paper  is 
prepared  for  either  colour.  The  great  advantages  of  this  harmless 
fluid  over  the  poisonous  and  dirty  concoction  now  in  universal  use  are 
obvious.  The  invention  has  been  patented  by  Sir  George  Stuart 
Mackenzie  as  an  improvement,  or  improvements,  in  the  manufacture 
of  paper,  more  particularly  for  the  purposes  of  writing  and  copying 
writings,  and  machine  for  eff'ecting  the  same  ;  also  the  manufacture  of 
a  fluid  or  fluids  to  be  used  with  the  improved  paper  in  the  manner  of 
ink."  Upon  this,  the  Editor  of  the  Mechanics'  Magazine  (No.  1133) 
observes  t — There  is  nothing  new,  however,  in  the  idea,  as  the 
reader  may  see  by  referring  to  the  Post-office  Inquiry,  which  preceded 
the  introduction  of  the  penny  post,  and  to  the  evidence  there  given  by 
Mr.  David  Stevenson,  formerly  dyer  to  the  East  India  Company,  who 
obtained  a  patent,  2d  March,  1837,  for  *  a  new  method  of  preparing 
writing  paper,'  &c. ;  also  to  the  evidence  of  Mr.  Alderman  Magnay. 
The  details  of  Sir  George  Mackenzie's  processes  may  perhaps  be 
different."   
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METHOD  OF  FIXING  PENCIL  AND  CHALK  DRAWINGS. 

For  Pencil  Drawings,  a  thin  solution  of  isinglass  answers  the  pur- 
pose. It  should  be  allowed  to  run  over  the  drawing,  or  be  very  care- 
fully applied  with  a  soft  camel's-hair  pencil.  For  Chalk  Drawings, 
make  a  thin  solution  of  size,  put  it  in  a  flat  dish,  pass  the  drawing 
from  one  side  to  the  other  under  the  liquid,  taking  care  that  the  liquid 
comes  in  contact  with  every  part  of  it.  The  friction  of  a  camel's- 
hair  pencil  would  injure  the  drawing.  When  it  is  completely  wetted, 
fasten  it  to  the  edge  of  a  table,  or  to  a  string,  by  means  of  two  or  three 
pins,  until  dry.  Crayon  or  charcoal  drawings  would  be  spoiled  by 
this  process ;  and  for  fixing  them,  the  paper  should  be  washed 
over  with  a  solution  of  size  in  the  first  instance.  When  quite  dry, 
the  surface  is  in  a  good  state  for  making  the  drawing  ;  after  which 
it  should  be  inverted,  and  held  horizontally  over  steam.  The  Ssteam 
melts  the  size,  which  absorbs  the  charcoal  or  crayon,  and  when  it  has 
again  become  dry,  the  drawing  is  fixed.  This  process  may  be  repeated 
several  times  during  the  progress  of  a  drawing,  the  effect  being  in- 
creased each  time. — Pharmaceutical  Journal, 


WOOD  CARVING. 

Wood  Carving,  which,  during  the  middle  ages,  and  especially  in 
the  sixteenth  century,  formed  so  important  a  branch  of  decorative  art, 
and  was  introduced  upon  every  occasion  into  the  interiors  of  edifices, 
whether  ecclesiastical  or  domestic,  is  at  last  beginning  to  re-obtain  that 
attention  which  is  so  justly  due  to  its  merits,  its  uses,  audits  antiquity. 
It  was,  perhaps,  the  first  material  employed  for  the  purposes  of  con- 
struction, gnd  was  undoubtedly  the  fore-runner  of  those  wonders  of 
sculpture  which  have  happily  been  handed  down  to  us  from  the  classic 
ancients  ;  even  to  a  comparatively  recent  period,  it  seems  to  have  been 
a  favourite  vehicle  for  purely  artistic  forms,  and  the  names  of  Durer, 
Holbein,  Brustolini,  Gibbons,  and  Demontrieul,  have  thrown  around 
its  too  perishable  nature  an  interest  and  a  reality  which  it  is  now  cer- 
tain to  sustain.  We  are  much  pleased  with  the  advances  which  the 
art  has  made  within  the  last  few  years.  Young  hands  and  heads  are 
rising  with  tastes  properly  framed  and  chisels  boldly  handled ;  and 
Mr.  Rogers,  who  stands  at  the  head  of  his  profession,  and  has  been 
justly  elected  by  her  Majesty's  Commission  principal  carver  to  the 
new  House  of  Lords,  has  this  year  produced  more  beautiful  speci- 
mens than  ever ;  not  only  for  ecclesiastical  interiors,  but  also  for  the 
panelling  of  domestic  edifices,  in  the  style  of  Grinling  Gibbons.  In 
the  first  of  these  departments,  one  of  the  most  elaborate  and  beauti- 
ful specimens  we  have  seen,  is  some  stall- work  executed  for  Stalbridge 
church,  Dorsetshire  ;  in  the  panels  of  which,  (all  various  and  richly 
adorned  with  tracery),  are  introduced  the  symbols  of  the  apostles,  the 
emblems  of  the  four  evangelists,  the  sacred  flowers  of  the  church, 
and  many  other  Catholic  devices  ;  while  the  bench-ends  are  also  highly 
ornamented  with  monograms,  and  terminated  in  finials.  To  the  late 
religious  movements  in  the  church,  wood- carving  is  much  indebted; 
and,  where  once  a  clergyman  would  allow  the  gems  of  the  chisel 
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abounding  in  his  chancel,  or  separating  it  from  the  nave,  to  fall  into 
utter  decay,  and  place  a  deal  communion -rail  at  so  much  per  foot, 
(where  communion -rail  was  never  intended),  he  now  carefully  trea- 
sures and  restores  the  smallest  vestige  of  antiquity  which  comes 
under  his  observation  ;  and  should  any  new  timber- work  be  required 
for  the  roof  or  seats  of  his  church,  it  is  executed  in  oak,  enriched 
with  carving,  and  crowded  with  ecclesiastical  devices.  In  works  of 
this  description,  our  own  countrymen,  at  the  present  day,  certainly 
surpass  any  continental  artists  ;  and  even  the  boasted  works  executed 
at  Louvain,  at  Antwerp,  and  in  the  Atelier  of  M.  Lienard,  at  Paris, 
though  excellent  in  their  figures  and  infant  forms,  must,  as  regards 
ornamental  decoration,  yield  the  palm  to  the  bold  and  graceful  produc- 
tions of  first-rate  designers  in  England. 

The  New  Houses  of  Parliament  must  necessarily  require  a  great 
number  of  wood-carvers  to  do  justice  to  the  interminable  interior 
decorations  proposed  by  Mr.  Barry,  and  it  is  our  sincere  hope  that 
what  is  there  produced  may  be  of  first-rate  character  in  design  and 
execution ;  that  posterity  may  at  least  have  grounds  for  believing  that 
the  present  reign,  in  this  department  of  art,  can  do  something  more 
artistic  and  more  beautiful  than  the  unending  rams*  heads,  vases,  and 
similar  glimmerings  of  the  classical,  which  are  so  conspicuous  in  build- 
ings of  the  time  of  George  the  Third. 

We  have  recently  examined  with  much  gratification  a  number  of 
beautiful  carvings  by  Mr.  Rogers  ;  the  more  so,  because  some  of  them  are 
executed  for  a  foreigner,  and  are  to  be  sent  to  Paris.  We  allude  par- 
ticularly to  the  decorations  of  a  cabinet  for  the  new  mansion  of  Signer 
Mario,  in  Paris.  The  frieze  is  composed  of  grotesque  masks,  the 
infant  genii  sporting  in  the  foliage ;  the  tablets  below  have  boldly 
sculptured  trophies  of  sports,  shields,  and  monograms.  Above  the 
cornice  are  six  Fiamingo-like  boys,  half-life  size,  representing  the  Sea- 
sons, &c.  In  another  room  is  an  enriched  border  for  a  picture,  from 
**  Spenser's  Faery  Queen,''  8  feet  high,  6  feet  wide,  projecting  about 
16  inches  ;  this  is  composed  of  the  highest  Venetian  foliage,  bound 
together  with  garlands  of  flowers,  in  which  are  gamboling  boys  with 
musical  instruments,  mounted  with  the  bust  of  Queen  Elizabeth,  and 
a  scarf  chased  in  the  manner  of  the  old  Venetian  work. 


PATENT  CARVING  MACHINE. 

Mr.  R.  W.  Billings  has  described  to  the  Institute  of  British  Ar- 
chitects, a  Carving  Machine,  recently  patented  by  Mr.  S.  Pratt,  Jun." 
This  machine,  patented  by  Mr.  Irvnig  for  the  preparationofmaterials  for 
inlaying,  has  been  adapted  for  carving  by  Mr.  Pratt.  In  its  principle,  itis 
a  compound  of  the  lathe,  the  drill,  and  the  pentagraph.  The  material  on 
which  the  tracery  is  to  be  carved  is  fixed  on  a  table  turning  on  a  centre  ; 
the  tool,  acting  in  the  manner  of  a  centre-bit,  is  attached  to  an  arm,  also 
working  on  a  centre,  and  is  made  to  revolve  with  great  velocity  by  means 
of  a  strap.  Guided  by  apattern  of  cast-iron,  the  tool,  by  the  doubk  move- 
ment of  the  arm  and  the  table,  can  be  made  to  pass  through  any  combina- 
nation  of  curves,  drilling  out  the  material  as  it  passes  over  it.   The  hues 
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of  the  tracery  are  determined  by  the  iron  pattern,  and  the  depth  and 
form  of  the  sinking  by  the  shape  and  position  of  the  tool ;  and  if  a 
double  moulding  is  required,  two  patterns  and  two  tools  and  a  double 
operation  are  necessary  :  but  as  the  pattern  consists  merely  of  a  thin 
fiat  sheet  of  perforated  iron,  and  the  value  of  a  tool  amounts  only  to 
a  few  pence,  the  additional  cost  of  variety  in  design  to  any  extent  is 
scarcely  perceptible.  The  tool  and  its  position  at  the  end  of  the  arm 
once  adapted  to  the  section  of  the  moulding  to  be  produced,  the  rest 
is  purely  mechanical.  The  workman  guides  the  tool  with  one  hand, 
and  the  table  with  the  other,  and  the  tracery  comes  out  with  a  rapidity 
which  may  be  imagined  when  it  is  stated,  that  the  tool  makes  three 
thousand  evolutions  in  a  minute  ;  so  that  a  tool  with  eight  teeth,  or 
edges,  makes  twenty-four  thousand  cuts  in  that  space  of  time,  the 
wood  flying  off  as  fine  as  sawdust,  and  the  surface  being  left  at  once  in 
a  state  of  perfect  finish  and  smoothness.  The  cost  of  the  work  thus 
executed  does  not  exceed  one-fourth  of  that  of  the  same  labour 
performed  by  hand.  Stone  is  worked  with  the  same  facility  as  wood  ; 
and  the  machine  has  been  found  equally  effectual,  though  of  course 
less  rapid,  upon  marble. — Athenaumy  No.  910. 

MARaUETRIE. 

Mr.  Bailes  has  read  to  the  Decorative  Art  Society,  a  practical 
paper  On  Marquetrie."  Mr.  Bailes  stated  that  he  had  been  induced 
to  devote  attention  to  the  manufacture  of  Marquetrie  from  the  success 
of  some  experiments  he  had  made  as  an  amateur,  and  that  his  processes 
were  essentially  difi*erent  from  those  generally  adopted.  He  then  re- 
ferred to  various  descriptions  of  inlaying  with  wood  of  different  colours, 
and  the  intermixture  of  ivory,  pearl,  tortoiseshell,  precious  stones,  or 
raetals,  producing  ornamental  combinations  upon  furniture,  &c.,  as 
known  by  the  name  of  Bonle,  Marquetrie,  Mosaics,  Parquetrie,  Floren- 
tine or  Tonbridge  manufacture.  He  assumed  that  Marquetrie  applied 
to  the  production  of  an  imitative  object  by  inlaying  with  wood  in 
natural  or  dyed  colours  ;  and  the  ordinary  mode  of  doing  this  is  to 
attach  in  a  slight  manner  to  each  other,  veneers  of  various  colours,  as 
may  be  required  by  the  design  ;  an  outline  upon  paper  is  pasted  on 
them,  and  the  whole  cut  through  with  fine  saws  :  the  veneers  are  after- 
wards separated,  and  the  parts  interchanged  so  as  to  produce  varied 
arrangements,  of  greater  or  less  perfection — no  two  being  alike ;  they 
are  then  glued  down  on  a  large  piece  of  wood,  worked  to  an  even  sur- 
face ;  the  pattern  is  enriched  by  engraving,  scorched  with  hot  sand  in 
parts  that  require  shadow,  and  finally  polished.  The  method  by  using 
woods  of  different  growth,  causes  in  time,  through  their  unequal  con- 
traction, &c.,  an  imperfect  surface  and  defective  joinings,  as  are  evident 
in  nearly  all  old  Marquetrie.  Mr.  Bailes  then  explained  his  own 
method  of  using  a  white  veneer,  which,  after  cutting  through  the  out- 
line of  the  device,  he  separates,  and  dying  each  part  to  the  required 
colours,  restores  them  to  the  places  they  originally  held  in  the  veneer, 
and  finishes  the  whole  in  the  usual  manner.  He  also  discovered 
(accidentally)  a  mode  of  discharging  the  colours  in  any  part,  so  as  to 
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heighten  the  effects  of  light  and  shade,  and  he  expects  to  acquire  a 
skill  in  this  which  will  enable  him  to  produce  pictorial  effects  never 
hefore  equalled  in  wood.  His  process,  besides  possessing  advantages 
in  an  even  surface,  and  having  more  colours,  is  less  costly  than  the 
usual  method.    Specimens  were  exhibited. 


CHROMATIC  DECORATION. 

A  DESCRIPTIVE  paper  has  been  read  to  the  Decorative  Art  Society,  on 
Chromatic  Decorations,"  by  Mr.  E.  Cooper.  Mr.  Cooper  first  took  a 
chronological  review  of  the  various  modes  of  applying  or  using  colours, 
from  remote  times  to  the  end  of  the  17th  century.  In  referring  to 
the  stupendous  and  richly  decorated  remains  of  temples  and  porticoes 
in  Egypt,  he  commented  upon  the  dull  opaque  colours  contrasted  with 
mat  and  burnished  gold,  (laid  on  in  leaves),  which  are  found  therein  and 
upon  mummy-cases  ;  he  described  the  coloured  intaglios  on  the  walls 
and  the  painted  ceilings  of  deep  azure  studded  with  stars  in  the  temple 
of  Medeenet  Haboo  at  Thebes,  and  he  exhibited  drawings  of  Egyptian 
ornament  of  excellent  design  ;  but  remarked,  that  no  progressive  im- 
provement in  decorative  art  is  discoverable  in  these  works.  The 
temples  of  Greece  were  then  noticed,  where  colour  was  applied  to 
capital,  frieze,  entablature,  and  the  background  of  the  tympanum  ; 
also  on  the  ogee  mouldings,  where  honeysuckle,  egg,  and  other  enrich- 
ments were  painted  or  stencilled ;  and  it  was  observed,  that,  although 
no  remains  have  been  discovered,  it  was  reasonable  to  infer,  from  the 
eminent  state  of  plastic  art,  that  contemporary  pictorial  art  had  arrived 
at  considerable  perfection.  After  some  remarks  on  the  vases  of 
Greece,  and  the  mural  decorations  of  the  sepulchres  of  Etruria,  Mr. 
Cooper  directed  attention  to  the  baths  of  Titus,  at  Rome ;  and, 
(referring  to  the  illustrations  of  M.  Ponce),  observed,  that  the  fresco 
paintings  found  there  display,  in  the  grouping,  drawing,  and  manage- 
ment of  drapery,  a  refined  feeling  and  knowledge  of  art ;  and  he 
threw  out  a  conjecture  that  these  decorations  were  probably  executed  by 
Greek  artists.  The  decorations  at  Pompeii  and  Herculaneum,  being 
of  the  same  period,  were  then  described  ;  and  Mr.  Cooper  alluded  to 
the  arrangement  of  masses  of  black,  red,  and  white  on  the  walls, 
which  he  referred  to  a  principle,  and  commented  on  at  some  length. 
Mr.  Cooper  then  noticed  the  early  efforts  of  Christian  art  remaining 
to  us  in  the  mosaics  of  the  churches  and  palaces  of  Italy  ;  and,  after 
some  remarks  on  the  productions  of  Cimabue,  Giotto  and  Leonardo 
da  Vinci,  he  entered  upon  a  consideration  of  the  decorative  works  of 
Michael  Angelo  and  Raphael.  This  period  of  Italian  art  was  freely 
commented  upon  :  the  anachronisms  and  disregard  of  relative  propor- 
tion in  the  parts  composing  arabesque  or  grotesque  decorations  were 
referred  to,  as  well  as  the  enrichments,  similarity  in  design,  and 
colouring,  existing  between  the  works  of  Raphael  and  his  school,  and 
those  in  the  baths  of  Titus,  which  were  discovered  about  this  time ; 
and  a  striking  instance  was  exhibited  in  the  decorations  by  Giulio 
Romano  and  Andrea  Mantegna,  at  Mantua.  The  magnificent  decora- 
tions by  the  Venetians  were  next  described,  in  which  the  massive 
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mouldings,  richly  carved  and  gilt,  dividing  the  surface  of  ceilings  and 
walls,  the  coffers  or  panels  being  filled  with  paintings  by  Titian, 
Tintoretto,  &c.,  produce  a  gorgeous  effect.  The  decorations  of  the 
ceilings  of  the  sacristy  attached  to  the  Duomo  at  Venice  were  said  to 
be  worthy  of  consideration  on  account  of  their  durability  and  splen- 
dour, as  applicable  to  open  colonnades  in  this  country,  (such  as  the 
Royal  Exchange).  The  backgrounds  are  of  vitrified  gold,  and 
exhibit  all  the  beauties  of  ancient  mosaic,  combined  with  the  harmo- 
nious colouring  and  beautiful  ornament  of  the  16th  century.  This 
century  witnessed  the  decline  of  fine  art  in  Italy  ;  and  in  the  following 
one,  although  we  meet  with  some  good  artificers,  they  were,  he 
observed,  mere  copyists  and  mannerists,  and  not  great  artists.  The 
paper  concluded  with  a  notice  of  the  progress  of  the  decorative  arts  in 
France  from  the  Renaissance,  and  a  description  of  several  apartments 
in  the  palaces  of  Fontainbleau  and  Versailles,  and  the  boudoir  of 
Mary  de  Medicis,  in  the  Luxembourg. — Athenceum,  No.  945. 


THE  RENAISSANCE  STYLE. 

Mr.  Fildes  has  described  to  the  Decorative  Art  Society,  the  rise  of  the 
Renaissance  Style  in  France,  its  progress,  audits  modifications,  resulting 
in  the  establishment  of  that  of  Louis  XIV. ;  adding  a  brief  account 
of  many  celebrated  artists  and  architects  who  flourished  under  the 
munificent  patronage  of  the  court  during  the  long  reign  of  that  mo- 
narch. Numerous  engravings  were  exhibited  from  the  works  of  Le 
Brun,  Watteau,  the  Le  Pautres,  and  others,  to  which  constant  re- 
ference was  made,  in  illustration  of  the  observations  which  followed  ; 
there  were  also  produced  some  copies,  by  Mr.  Seddon,  of  original 
sketches  for  the  decoration  of  Versailles,  now  preserved  in  the  Biblio- 
theque  at  Paris.  It  was  remarked  that  erroneous  conceptions  of  the 
style  are  prevalent  in  the  minds  of  many  employed  upon  decorations, 
and  that  the  more  sumptuous  and  magnificent  works  of  the  period  are 
neglected  or  imperfectly  understood,  whilst  their  place  is  usurped  by 
the  exuberance  of  fantastic  scroll-work  which  appeared  only  at  the  lat- 
ter end  of  this  reign,  and  was  predominant  during  those  of  Louis 
XV.  and  XVI.,  but  which  has  in  common  estimation  been  considered 
as  the  genuine  productions  of  the  Louis  Quatorze  style.*  The  general 
characteristics  of  the  style  in  its  best  period  were  described  as  florid 
Roman,  and  the  interior  decorations  as  being  in  design  subordinate  to 
the  principal  architectural  lines  :  the  works  of  Mansart,  Le  Brun, 
and  Jean  Le  Pautre,  were  referred  to  as  examples.  It  was  consi- 
dered that  the  productions  of  Watteau,  Berain,  Marot  and  Dekker, 
displayed  the  lighter  and  grotesque  fancies  which  attended  a  departure 
from  classic  taste  ;  and  also  that  the  facility  with  which  Eastern  forms 
of  ornament  were  blended  with  them,  had  served  to  sustain  them  in 
public  estimation.  It  was  said  that  Sir  C.  Wren  made  the  nearest 
approach  to  the  style  of  Louis  XIV.  recognizable  in  the  architecture 
of  this  country,  and  that  the  decorations  of  soms  rooms  at  Wilton 

*  See  Popular  Errors  Explained  and  Illustrated.   By  John  Timbs.  p.  164. 
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House,  Stafford  House,  and  a  few  others,  are  in  accordance  with 
this  style. — AtherKKum^  No.  943. 

TERRA  COTTA. 

Mr.  Edmund  Sharpe,  of  Lancaster,  has  built  at  Lever  Bridge, 
Bolton-le-Moors,  a  large  church,  entirely  of  Terra  Cotta.  The 
material  was  prepared  by  Mr.  Fletcher,  at  his  works  at  Ladyshore : 
the  mixing,  grinding,  tempering,  squeezing,  drying  and  burning  of  the 
clay — the  several  stages  of  the  potters'  work — are  very  ingenious. 

This  church  is  the  first  building  constructed  entirely  within  and 
without  of  terra  cotta,  in  the  rich  style  of  the  fourteenth  century,  in 
this  country.  The  experiments  which  determined  the  adoption  of 
this  material,  were  made  under  Mr.  Sharpens  superintendence, 
and  by  one  of  his  workmen.  And  the  design  of  the  construction y 
so  essentially  different  from  that  of  an  ordinary  stone  or  brick  build- 
ing, as  well  as  of  all  the  ornamental  details,  was  made  by  Mr.  Sharpe. 

The  ground  plan  of  the  church  is  cruciform,  and  at  the  west  end  is 
a  tower,  surmounted  by  an  octagon,  and  a  beautiful  spire  of  open  tra- 
cery, after  the  manner  of  Friburgh  cathedral.  The  church  has  two 
entrances,  the  principal  one  at  the  west,  and  a  small  south  one  under 
the  window  of  the  south  transept.  The  nave  is  paved  with  unglazed, 
and  the  chancel  with  encaustic,  tiles.  The  font  is  a  large  basin  of 
stone,  enclosed  in  solid  panels  of  terra  cotta.  The  pulpit  is  at  the 
angle  of  the  chancel  and  north  transept.  The  pews  are  low  and  open, 
with  bench-ends  and  poppy-heads  moulded  in  terra  cotta^  and 
painted.  The  north  and  south  walls  of  the  chancel  are  ornamented  by 
an  arcade  below,  with  seats  used  as  sedilia,  and  above  by  recesses  and 
canopies.  The  east  and  west  windows,  and  the  tracery  of  all  the  win- 
dows, are  filled  with  rich  stained  glass.  The  east  window  is  by  Wille- 
ment,  and  the  west  by  Wailes,  and  is  seen  through  a  tower  arch.  The 
cornices  and  mouldings  are  enriched  with  texts. 

A  fine  engraving  of  the  above  church  will  be  found  in  No.  144  of 
the  Illustrated  London  News. 


THE  DOME  OF  ST.  PETER's,  AT  ROME. 

During  the  past  year,  the  signs  of  Decay  in  the  Dome  of  St. 
Peter's  have  become  more  visible  and  obvious;  it  is  known,  that  in 
succession,  ten  iron  rings  of  the  weight  of  120,000  lbs.  had  to  be  em- 
ployed to  keep  together  the  huge  cupola,  which  exhibited  several 
cracks.  Of  late,  it  has  also  come  to  light,  that  the  lanternino,  under 
the  ball  of  the  cross,  supported  by  thirty-two  double  columns,  and 
ornamented  by  sixteen  candelabra,  erected  by  dint  of  the  gold  of 
Spanish  America,  is  full  of  fissures.  It  is  impossible  to  think,  that 
lightning  has  caused  this  disaster,  as  this  part  of  the  building  has  been 
already  protected  by  several  conductors  under  Pius  VII.  It  is  rather 
to  be  supposed,  that  the  weakening  of  the  supporting  columns  of  the 
cupola,  which  have  been  excavated  by  staircases  and  places  for  the 
reception  of  holy  relics,  has  mainly  brought  on  this  damage.  Several 
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hundreds  of  hands  have  been  employed,  to  chain  and  fetter  together 
the  lanterinOj  and  thus  to  prevent,  if  possible,  a  further  spreading  of 
the  cracking. 


THE  ICE  TRADE  IN  PARIS. 

Ice  is  not  only  employed  in  the  composition  of  various  refresh- 
ments, but  also  to  preserve  a  quantity  of  viands  which  heat  tends  to 
deteriorate  ;  and  sometimes  as  a  therapeutic  agent  in  illness.  Without 
reckoning  those  private  houses  in  which  ice  is  consumed  by  the  family, 
we  may  estimate  at  450  the  number  of  confectioners,  &c.,  who  use  or 
sell  it.  The  annual  consumption  in  Paris  is  calculated  to  be 
from  12  to  15  millions  of  kilogrammes.  Independently  of  the  ice  wells 
in  the  different  establishments  of  lemonade  merchants,  confectioners, 
&c.,  there  are  seyeral  large  ones  in  the  environs  of  Paris.  The  most 
remarkable,  both  from  its  size  and  the  quantity  it  produces,  is  "La 
Giaciere,"  at  Saint  Ouen,  Saint  Denis.  The  depth  of  this  well 
is  about  10  metres,  its  diameter  33.  It  supplies  the  Parisian  popu- 
lation yearly  with  6  millions  of  kilogrammes,  at  the  average  price  of 
from  15  to  20  centiemes  the  kilogramme. 

The  two  ice-houses  next  in  importance  to  the  above  mentioned,  are 
situate,  the  one  at  Chantilly,  and  the  other  at  La  Villette,  near  the 
canal  ;  these  two  produce  nearly  6  millions  of  kilogrammes. 

The  rest  is  obtained  by  collecting  the  ice  from  the  ponds  of  Mont- 
morency, and  from  the  Canal  Saint  Martin. 

When  the  winters  are  mild,  the  quantity  of  ice  collected  is  neces- 
sarily very  small.  The  consumers  have  sought  to  supply  this  de- 
ficiency by  artificial  means,  and  with  this  intention  have  organized  a 
large  manufactory  at  Saint  Ouen,  in  which  evaporation  is  the  agent 
employed. 

The  water  is  brought  to  the  summit  of  a  series  of  wooden  falls,  and 
dropping  gently  en  cascades,"  runs  slowly  into  large  tanks  isolated 
from  the  soil,  and  finishes  by  becoming  congealed.  In  this  manner, 
immense  masses  of  ice  are  obtained,  even  when  the  temperature  of 
the  surrounding  atmosphere  is  several  degrees  above  zero.  This  freez- 
ing power  is  considerably  augmented  by  the  addition  of  chemical 
agents,  such  as  saltpetre  and  bay  salt 

When  the  home  supplies  fail  altogether,  ice  is  imported  from 
Norway. 

The  people  of  North  America  have  for  some  time  past  been  ac- 
tively engaged  in  this  species  of  commerce,  which  has  proved  to  be 
extremely  profitable.  They  substitute  for  ballast  large  blocks  of  ice 
carefully  cut  to  fit  the  hold;  they  then  cover  them  with  saw- dust, 
straw,  and  charcoal-dust,  and  are  thus  enabled  to  import  ice  into 
South  America  and  the  West  Indian  Islands,  where  they  are  sure  to 
find  a  good  market  for  their  cargoes. — Translated  in  the  Mechanics' 
Mayazine. 


IMPROVED  bee-hives. 

Mrs.  Allom,  wishing  to  convey  some  Bees  to  New  Zealand,  devised 
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the  following  contrivance  : — A  large  oblong  box  of  wood,  having  its 
top  and  also  front  of  perforated  zinc,  containing  in  the  centre  a  com- 
mon straw  hive,  which  answe»'s  as  the  pavilion,  and  has  an  entrance  in 
front ;  on  either  side  is  a  wooden  breeding  box  communicating  with  the 
pavilion  ;  on  the  top  of  the  case  is  a  circular  zinc  feeding-trough, 
furnished  with  a  cylindrical  passage  from  the  interior  of  the  case, 
through  which  the  bees  pass  to  a  perforated  zinc  floating  stage  above 
the  hive,  on  which  they  rest  while  feeding  ;  the  feeding-trough  is  filled 
with  liquid  honey,  through  a  funnel-shaped  opening  on  the  side — a 
glass  top  enabling  the  apiarian  to  inspect  the  insect  while  feeding. 
During  the  voyage,  the  bees  were  fed  twice  a  week  with  two-thirds  of 
honey  and  one-third  of  water  :  they  arrived  safely. 

Mr.  Rotch  has  described  to  the  Society  of  Arts,  his  Collateral  Box 
Hive,  the  principal  object  of  which  is  to  secure  the  apiarian  from  the 
attacks  of  the  bee.  In  general  form,  this  hive  is  similar  to  that  of  Mr. 
Nutt ;  but,  by  the  introduction  of  perforated  zinc  slides  between  the 
pavilion  and  the  side  compartments,  the  manager  is  enabled  to 
remove  the  collateral  box  without  the  bees  escaping  ;  the  ventilation 
is  rendered  complete — moreover,  every  part  may  be  inspected  through 
glass  windows,  which  are  covered  (when  required)  by  hanging  shutters, 
for  the  purpose  of  fumigation,  without  displacing  any  of  the  compart- 
ments ;  a  gauze  baa:  is  suspended  under  each,  the  bottom  of  which  is 
formed  of  perforated  zinc. — Athenceurriy  No.  915. 


SWEETENING  BUTTER. 

Mr.  a.  Trevely  an  has  communicated  to  the  Mechanics*  Magazine 
the  following  item  of  dietetic  improvement.  Whilst  making  some  ex- 
periments, it  occurred  to  him  that  Butter,  either  fresh  or  salt,  possessing 
a  disagreeable  effluvium  and  flavour,  might  be  rendered  perfectly  sweet 
by  the  addition  of  a  little  carbonate  of  soda.  On  trial,  this  surmise 
proved  correct.  The  proportions  are — carbonate  of  soda,  2§  drachms 
to  butter  3  lbs.  In  making  fresh  butter,  the  soda  is  to  be  added  after 
all  the  milk  is  washed  out,  and  it  is  ready  for  making  up.  The  un- 
pleasant smell  is  produced  by  an  acid,  which  being  neutralized  by  the 
alkali,  disperses  at  the  same  time  the  disagreable  flavour.  This  acid 
is  generated  by  peculiarities  in  the  constitutions  of  some  cows,  by  the 
condition  of  certain  fodders,  by  the  length  of  time  the  cream  is  kept 
before  being  churned,  but  too  often  by  the  dairy  utensils  not  being 
kept  thoroughly  clean.  Soda  produces  the  same  results  when  added 
to  the  culinary  greases — as  dripping,  lard,  &c. 


NEW  WATERING-CART. 

A  NEWLY-INVENTED  WatcHng-cart  has  been  designed  by  a  gentle- 
man residing  at  Leamington :  it  possesses  some  important  advantages. 
In  the  first  place,  by  nieans  of  a  third  wheel  in  the  front  and  centre  of 
the  cart,  the  back  of  the  horse  is  relieved  from  bearing  any  heavy 
weight.  In  the  next,  the  tank  is  made  sufficiently  large  to  contain 
about  three  hundred  gallons  of  water.  But  the  greatest  advantage 
consists  in  the  piercings  of  the  pipe  being  so  arranged  as  that  the  jets 


MECHANICAL  AMD  USEFUL  ARTS. 


109 


of  water  are  not  forced  towards  the  ground,  as  is  the  case  with  the  old 
plan,  but  are  carried  slightly  upwards  before  they  descend  ;  by  this 
means,  very  little  of  the  dust  is  raised,  about  which  there  have  been  so 
many  complaints  heretofore.  Another  very  great  advantage  of  the  new 
cart  consists  in  the  distance  to  which  the  jets  of  water  are  thrown  on 
each  side,  and  are  scattered  quite  across  the  street  from  side  to  side, 
a  distance  of  about  seventeen  or  eighteen  feet.  This  new  cart  has 
been  used  in  Liverpool  with  success. 


FIRE-RESISTING  TIMBER. 

Mr.  J.  B.  Reay,  of  Dublin,  the  inventor  of  a  preparation  for  ren- 
dering Timber,  to  a  great  extent,  Fire-proof,  has  tested  the  experiment 
at  the  Commercial  Hall,  at  Liverpool,  in  the  presence  of  the  Mayor, 
Mr.  D.  Hodgson,  Mr.  H.  Booth,  Messrs.  Milner  and  Son,  and  other 
gentlemen.  Two  piles  of  timber,  the  one  consisting  of  pitch  pine, 
which  had  undergone  the  process  of  preparation,  and  the  other  con- 
sisting of  Memel  which  was  unprepared,  were  elevated  in  the  form  of 
the  rafters  of  a  house.  Shavings  were  placed  underneath,  and  fire  was 
communicated.  In  a  few  moments,  the  Memel  was  in  flames,  and 
very  speedily  it  was  consumed.  The  pitch  pine,  which  was  three 
several  times  exposed  to  the  action  of  800  degrees  of  heat,  stood  the 
test  admirably.  Some  of  the  timbers  were  more  or  less  charred,  but 
very  little  injury  was  effected  ;  and  a  remarkable  part  of  the  experiment 
was,  that  the  prepared  timber  upon  which  the  lighted  shavings  were 
placed  was  very  slightly  damaged  by  the  fire.  The  Mayor,  and  the 
other  gentlemen  present,  expressed  themselves  satisfied  with  the  experi- 
ment, so  far  as  it  had  gone. — Liverpool  Times, 


AMERICAN  IMPROVEMENT  IN  COTTON  SPINNING. 

Francis  M'Cully,  an  American  by  birth,  and  a  resident  in  the 
town  of  Patterson  in  New  Jersey,  where  he  has  been  engaged  in  the 
construction  of  machinery,  has  recently  made  an  important  simplifica- 
tion in  the  process  of  Spinning  Cotton.  He  has  invented  an  improve- 
ment of  the  machine  called  a  Throstle,  which  we  are  told  by  com- 
petent judges  is  likely  to  work  a  great  revolution  in  the  cotton 
manufacturing  business.  The  new  process  requires  less  than  half  the 
power  required  by  the  ordinary  machine,  takes  less  oil,  dispenses  with 
the  use  of  bands,  makes  a  smaller  amount  of  waste,  enables  one  per- 
son to  attend  a  larger  number  of  spindles  ;  yet,  with  all  its  economy  in 
these  several  respects,  produces  more  yarn  and  a  better  quality.  A 
small  model  of  the  invention,  containing  132  spindles,  has  been  for 
several  weeks  in  operation  at  the  factory  of  Gen.  Goodwm,  in  Patterson, 
where  its  utility  and  success  have  been  demonstrated  to  the  satisfaction 
of  all  the  practical  men  who  have  seen  it  work.  Mr.  M' Cully,  the 
inventor,  has  already  secured  patents  for  this  machine  in  England, 
France,  Belgium,  Mexico,  and  in  the  United  States. — New  York 
Evening  Post. 
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STRENGTH  OF  STONE  COLUMNS. 

Dr.  Hodgkinson  has  submitted  to  the  British  Association,  the 
results  of  experiments  on  the  Strength  of  small  Columns  of  Stone. 
The  columns  were  of  different  lengths,  varying  from  1  inch  to  40 
inches.  They  were  square  uniform  prisms,  the  sides  of  the  bases  of 
which  were  1  inch  and  IJ  inch,  and  the  crushing  force  was  appUed  in 
the  direction  of  the  strata.  The  stone  was  a  sandstone  of  the  hardest 
kind,  used  for  architectural  purposes  in  the  neighbourhood  of  Man- 
chester ;  and  the  force  required  to  crush  a  short  column  was  upwards 
of  10,0001bs.  per  square  inch. 

When  columns  of  the  same  base  vary  in  length,  there  is  a  falling  off 
in  strength  from  the  shortest  to  the  longest ;  but  in  columns  the  length 
of  which  is  not  greater  than  about  twelve  times  the  side  of  the  square, 
the  diminution  of  strength  is  so  small  that  the  strength  may  be  con- 
sidered as  nearly  constant  and  equal  to  that  of  the  shortest  column. 
When  columns  are  longer  than  as  above,  the  falling  off  in  strength  is 
considerable ;  and  as  they  always  fail  first  by  the  ends  becoming 
fractured,  shewing  the  ends  to  be  the  weakest  part,  Mr.  Hodgkinson 
suggests  that  the  dimensions  of  the  ends  should  be  increased,  leaving 
the  middle  of  smaller  size,  and  increasing  the  dimensions  from  the 
middle  towards  the  ends. 

From  the  experiments,  it  wwld  appear  that  the  Grecian  columns, 
which  seldom  had  their  lengths  more  than  about  ten  times  the  diameter, 
were  nearly  of  the  form  capable  of  bearing  the  greatest  weight  when 
their  shafts  were  uniform  ;  and  as  the  fracture  of  all  short  columns 
takes  place  by  the  material  becoming  crushed,  and  not  by  flexure,  the 
strength  of  the  Egyptian  and  other  ancient  columns  will  only  be  equal 
to  that  of  the  smallest  parts  of  their  diameters  or  other  lateral  dimen- 
sions.— Literary  Gazette^  No.  1,485. 

NEW  telegraph. 

M.  Gonon,  of  Paris,  has  experimented  with  a  Telegraph,  of  novel 
construction,  erected  by  him  on  the  Hill  of  Montmartre.  Its  advan- 
tages over  the  old  telegraph  are  great.  While  the  former  offered  100 
signals,  the  latter  gives,  it  is  said,  40,000,  and  is  provided  with  a 
system  of  moveable  and  stationary  lights,  which  enables  it  to  be  worked 
by  night  as  well  as  day.  Meritorious  as  this  invention  may  be,  it  is 
entirely  eclipsed  }0{y  the  electric  system,  established  in  England,  and 
fast  establishing  in  France. 


METAL  HOUSES. 

Mr.  W.  V.  Picket  has  read  to  the  Society  of  Arts,  a  paper  on 
constructing  Houses  entirely  of  Metal.  The  author  proposes  to 
construct  the  walls  of  cast-iron  plates,  leaving  a  space  between  such 
plates,  and  connecting  them  together  by  bolts  and  rivets,  the  ends  of 
which  project  both  within  and  without ;  the  walls  are  to  be  ornamented 
with  metallic  scrolls,  &c.  In  order  to  protect  the  metals  from 
corrosion,  a  coating  of  carbonate  of  pyrites  is  to  be  applied;  or  the 
metals  coated  with  zinc,  &c.  by  the  electro-process.     Among  the 
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advantages  to  be  derived  from  Mr.  Pickett^s  plan  of  metallic  building 
may  be  mentioned,  durability,  safety  from  fire,  the  absence  of  damp 
walls,  the  comparatively  short  time  in  which  buildings  may  be  erected, 
and  the  possibility  of  constructing  buildings  to  a  very  great  extent  for 
exportation.  The  subject  was  illustrated  by  some  beautifully  finished 
models. 


FIGHTING  LANTERN. 

Mr.  W.  J.  Hay's  improved  Fighting  Lantern,  as  used  in  H.M. 
navy,  has  been  exhibited  to  the  Society  of  Arts.  It  is  intended  to 
superside  the  ordinary  horn  lantern,  lighted  by  a  "purser's  dip,'' 
which  affords  but  little  light ;  and  in  cases  of  night-engagements, 
when  required  to  be  darkened,  is  placed  in  a  bucket,  which  is  found 
to  be  much  in  the  way  of  the  men  working  the  guns.  Mr.  Hay's 
lantern  is  constucted  of  copper,  and  is  furnished  with  a  wax  candle, 
which  will  burn  for  about  six  hours,  pressed  vTp  by  a  spring  similar  to 
those  used  in  carriage-lamps.  Air  is  supplied  by  means  of  small  per- 
forations on  the  top  and  bottom  of  the  lanterns,  which  preclude  the 
possibility  of  the  concussion  of  the  gun  forming  a  vortex,  as  in  ordinary 
cases,  and  thereby  extinguishing  the  light.  A  slide  of  telescopic 
construction  is  used  for  darkening  the  lantern  when  required. 


ENAMELLED  PEARL,  GLASS,  AND  PAPIER-MACHE. 

This  ingenious  combination  of  beautiful  materials  has  been  patented 
by  Mr.  Thomas  Lane,  of  Birmingham.  The  effect  is  splendid  even 
to  gorgeousness,  and  the  brilliancy  of  the  colours,  heightened  by  the 
pearl  enamel,  is  indescribably  beautiful. 

We  have  seen,  among  some  exquisite  specimens,  a  pair  of  screens, 
presented  to  the  Queen,  and  a  chess  table  to  Prince  Albert.  Not  only, 
however,  has  this  invention  been  applied  to  articles  of  ornamental  fur- 
niture, but  to  all  kinds  of  interior  decoration  :  pictures,  so  to  speak, 
are  painted  by  the  ingenious  inlaying  of  these  beautiful  enamels — as 
the  panels  of  doors,  window-shutters,  cabinets,  &c.  ;  the  subjects, 
picturesque  landscapes,  moonlight  scenes,  &c.  The  design  for  a 
painted  window  has  a  truly  brilliant  reality  ;  although  the  material  is 
opaque,  the  play  of  light  gives  it  a  transparent  effect.  In  short,  the 
invention  is  especially  adapted  for  the  embellishment  of  rooms, 
wherever  ornament  can  be  advantageously  introduced. 
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TERRESTRIAL  MAGNETISM. 

Professor  Locke,  in  a  communication  to  the  American  Philoso- 
phical Society,  on  Terrestrial  Magnetism,  states,  that  during  six 
years,  his  observations  have  been  accompanied  by  remarks  on  the  geo- 
logy of  each  station  ;  and  he  expresses  the  opinion  that  those  obser- 
vations justify  the  conclusion  that  the  general  character  of  the  rocks, 
especially  as  regards  the  distinction  between  the  aqueous  and  the 
igneous  formations,  could  be  ascertained  by  the  elements,  as  indicated 
by  lines  of  observations  extended  along  any  given  region.  He  exhi- 
bits a  chart  illustrative  of  this  subject,  in  which  the  two  quantities  of 
dip  and  intensity  are  represented  by  curves  passing  through  ordinates 
standing  on  horizontal  distances,  generally  along  lines  of  latitude. 
These  curves,  along  regions  of  aqueous  rocks,  such  as  those  along  the 
Mississippi,  are  remarkably  uniform,  while  those  over  aqueous  rocks 
are  extremely  irregular  and  undulating ;  sometimes  ascending  and 
descending  with  a  needle-like  sharpness.  Ke  remarks,  that  if  these 
distinctive  characters  obtain  so  generally  as  to  constitute  a  law,  the 
magnetical  instruments  will  form  a  kind  of  mineral  or  divining  rod** 
to  the  geologist. 


PERIODICITY  OF  MAGNETIC  DISTURBANCES. 

Dr.  Lloyd  has  proved  these  disturbances  to  possess  a  periodic 
character.  Dr.  Lloyd,  however,  thinks  they  are  of  two  kinds — irre- 
gular, without  period,  and  regular,  or  periodical ;  and  that  to  deter- 
mine or  distinguish  these  two  would  be  of  extreme  interest.  Their 
separation  would,  probably,  lead  directly  to  explain  their  physical 
causes.  The  general  result  of  Dr.  Lloyd's  valuable  investigations  is, 
that  Magnetic  Disturbances  hitherto  mysterious  appear  to  be  in  part 
dependent  on  the  calorific  effects  of  the  sun.  Their  reduction  to  any 
kind  of  law,  as  Sir  J.  Herschel  considers,  is  a  remarkable  fact,  and 
their  division  into  classes  a  first  great  step  towards  their  elucidation. 


TIDES  ON  THE  IRISH  COAST. 

The  elaborate  investigations  of  which  the  results  are  communi- 
cated in  the  present  paper,  On  the  Laws  of  the  Tides  on  the  Coast 
of  Ireland,  as  inferred  from  an  extensive  series  of  observations  made 
in  common  with  the  ordnance-survey  of  Ireland,"  by  the  Astrono- 
mer Royal,  were  suggested  by  the  necessity  of  adopting  some  standard 
mean  height  of  the  sea,  as  a  line  of  reference  for  the  elevations  ascer- 
tained in  the  operations  of  the  ordnance-survey  of  Ireland.  Colonel 
Colby,  who  conducted  that  survey,  had,  with  this  view,  determined  to 
institute  a  series  of  observations  on  the  height  of  the  water  in  dif- 
ferent states  of  the  Tide  ;  and  conceiving  that  these  observations 
might  be  made  subservient  to  improvement  in  the  theory  of  the  Tides, 
requested  the  assistance  of  the  author  in  laying  down  the  plan  of  ob- 
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servation  best  calculated  to  effect  that  object.  The  suggestions  which 
were  in  consequence  made  by  the  author,  were  adopted  in  their  utmost 
extent  by  Col.  Colby  ;  and  the  collection  of  observations  was  placed 
in  the  author's  hands  in  the  winter  of  1842.  The  whole  number  of 
observations  exceeds  two  hundred  thousand  ;  and  they  derive  extraor- 
dinary value  from  the  circumstance  of  the  localities  of  their  simulta- 
neity, their  extensive  range,  and  the  uniformity  of  plan  on  which  they 
were  conducted.  Their  reduction  was  made  by  the  computers  at  the 
Royal  Observatory,  Greenwich,  under  the  superintendence  of  the 
author,  and  with  the  authority  of  the  Lords  Commissioners  of  the 
Treasury.  The  different  branches  of  the  inquiry  were  included  in 
eighteen  sections,  the  substance  of  which  was  communicated  to  the 
British  Association  at  York. — Proceedings  of  the  Royal  Society ; 
Literary  Gazette,  No.  1462. 

THE  GREAT  SYMMETRICAL  BAROMETRIC  WAVE. 

In  the  Report  on  Atmospheric  Waves,  presented  by  Mr.  Birt  to  the 
British  Association  for  the  Advancement  of  Science  at  its  last  meeting, 
there  is  one  point  of  great  interest,  and  which  it  is  very  desirable  to 
investigate  further  ;  viz.  the  recurrence  of  the  Great  Symmetrical 
Barometric  Wave,  an  engraving  of  which  is  inserted  in  the  Report  of 
the  Thirteenth  Meeting  of  the  Association.  This  wave,  extending  over 
Khirteen  days,  was  first  observed  in  November,  1842  ;  the  apex  passed 
London  about  noon  of  the  18th.  Its  return  in  1843  occurred  about 
noon  of  the  14th,  with  a  rise  and  fall  of  nearly  the  same  period;  and 
in  1844  a  nearly  similar  rise  and  fall  of  the  barometer  took  place, — 
the  epoch  of  the  transit  of  the  crest,  October  27,  about  noon.  These 
almost  regular  barometric  oscillations  render  the  barometric  move- 
ments of  the  months  of  October  and  November  highly  interesting. 
It  is  accordingly  proposed  that  meteorological  observations,  on  a 
similar  plan,  should  be  made  as  extensively  as  possible,  with  a  view  to 
observe  this  particular  wave,  should  it  again  return  ;  and  meteorologists 
are  invited  to  direct  their  particular  attention  to  the  oscillations  of  the 
barometer  during  these  months.  Observations  will  be  made  at  several 
Lighthouses  by  direction  of  the  Honourable  the  Corporation  of  the 
Trinity  House,  and  Captain  Beaufort  has  most  kindly  undertaken  to 
obtain  observations  from  several  of  our  surveying  vessels.  Instruc- 
tions as  to  the  times  and  modes  of  observation  have  been  com- 
municated by  Mr.  Birt  to  No.  179  of  the  Philosophical  Magazine. 

SOLAR  AND  LUNAR  TIDES. 

The  only  place  on  the  earth  where  the  Solar  Tide  is  greater  than  the 
Lunar  Tide,  is  at  Courtown  Harbour,  south  of  Dublin.  In  all  other 
places,  the  lunar  influence  predominates  to  the  extent  of  about  4f  times 
(according  to  Newton). — Mechanics'  Magazine y  No.  11  GO. 


THE  TIDES. 

On  July  21,  M.  Arago  announced  to  the  Paris  Academy  of  Sciences, 
the  receipt  of  a  communication  from  M.  Philippe  Breton,  an  engineer, 
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on  the  effect  exercised  by  the  sun  and  moon  on  weight  at  the  earth's 
surface.  This  communication  is  partly  theoretical  and  partly 
experimental.  The  sun  and  the  moon  attracting  in  an  unequal 
manner  the  entire  mass  of  the  earth  and  of  the  bodies  on  its  surface, 
changes  periodically  the  direction  and  intensity  of  these  bodies. 
Hence  results  the  phenomenon  of  the  tides, — a  phenomenon  the  more 
difficult  to  be  understood  on  account  of  the  various  causes  which 
interfere  with  the  established  law  of  nature  on  this  subject.  M.  Breton 
says,  that,  if  we  could  sufficiently  isolate  and  amplify  the  perturbatory 
force  of  the  sun  and  moon  over  a  body  under  our  own  control,  that 
body  would  constitute  a  true  lunar-solar  time-piece,  having  no  other 
motive  power  than  the  sun  and  the  moon.  M.  Breton  proposes  to 
illustrate  his  theory  by  means  of  an  apparatus  of  which  he  gave  a 
description. 

MAGNETIZATION  OF  LIGHT. 

Professor  Faraday  has  read  to  the  Royal  Society,  an  important 
paper  "  On  the  Magnetization  of  Light,  and  the  Illumination  of 
Magnetic  Lines  of  Force."  For  a  long  time  past,  the  author  has  felt 
a  strong  persuasion,  derived  from  philosophical  considerations,  that, 
among  the  several  powers  of  nature  which,  in  their  various  forms  of 
operation  on  matter,  produce  different  classes  of  effects,  there  exists 
an  intimate  relation  ; — that  they  are  connected  by  a  common  origin, 
have  a  reciprocal  dependence  on  one  another,  and  are  capable,  under 
certain  conditions,  of  being  converted  the  one  into  the  other.  Already 
have  electricity  and  magnetism  afforded  evidence  of  this  mutual  con- 
vertibiUty  ;  and  in  extending  his  views  to  a  wider  sphere,  the  author 
became  convinced  that  these  powers  must  have  relations  with  light 
also.  Until  lately  his  endeavours  to  detect  these  relations  were  un- 
successful ;  but  at  length,  on  instituting  a  more  searching  interrogation 
of  nature,  he  arrived  at  the  discovery  recorded  in  the  present  paper, 
namely,  that  a  ray  of  light  may  be  electrified  and  magnetized,  and 
that  lines  of  magnetic  force  may  be  rendered  luminous.  The 
fundamental  experiment  revealing  this  important  fact,  which  establishes 
a  link  of  connection  between  two  great  departments  of  nature,  is  the 
following  :  —  A  ray  of  light  issuing  from  an  Argand  lamp  is  first 
polarized  in  the  horizontal  plane  by  reflection  from  a  glass  mirror,  and 
then  made  to  pass,  for  a  certain  space,  through  glass  composed  of 
silicated  borate  of  lead,  on  its  emergence  from  which  it  is  viewed 
through  a  Nichols'  eye-piece,  capable  of  revolving  on  a  horizontal 
axis,  so  as  to  interrupt  the  ray,  or  allow  it  to  be  transmitted  alternately 
in  the  different  phases  of  its  revolution.  The  glass  through  which  the 
ray  passes,  and  which  the  author  terms  the  dimagnetic,  is  placed 
between  the  two  poles  of  a  powerful  electro-magnet,  arranged  in  such 
a  position  as  that  the  line  of  magnetic  force  resulting  from  their 
combined  action  shall  coincide  with,  or  differ  but  httle  from,  the 
course  of  the  ray  in  its  passage  through  the  glass.  It  was  then  found 
that  if  the  eye-piece  had  been  so  turned  as  to  render  the  ray  invisible 
to  the  observer  looking  through  the  eye-piece  before  the  electric 
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current  had  been  established,  it  becomes  visible  whenever,  by  the 
completion  of  the  circuit,  the  magnetic  force  is  in  operation,  but 
instantly  becomes  again  invisible  on  the  cessation  of  that  force 
by  the  interruption  of  the  circuit.  Further  investigation  showed  that 
the  magnetic  action  caused  the  plane  of  polarization  of  the  polarized 
ray  to  rotate,  for  the  ray  was  again  rendered  visible  by  turning  the 
eye-piece  to  a  certain  extent,  and  that  the  direction  of  the  rotation 
impressed  upon  the  ray,  when  the  magnetic  influence  was  issuing  from 
the  south  pole  and  proceeding  in  the  same  direction  as  the  polarized 
ray,  was  righthanded,  or  similar  to  that  of  the  motion  of  the  hands 
of  a  watch,  as  estimated  by  an  observer  at  the  eye-piece.  The 
direction  in  which  the  rotation  takes  place  will,  of  course,  be  reversed 
by  reversing  either  the  course  of  the  ray  or  the  poles  of  the  magnet. 
Hence  it  follows  that  the  polarized  ray  is  made  to  rotate  in  the  same 
direction  as  the  currents  of  positive  electricity  are  circulating  both  in 
the  helices  composing  the  electro-magnet,  and  also  as  the  hypothetical 
currents  which,  according  to  Ampere's  theory,  circulate  in  the 
substance  of  a  steel  magnet.  The  rotatory  action  was  found  to  be 
always  directly  proportional  to  the  intensity  of  the  magnetic  force, 
but  not  to  that  of  the  electric  current ;  and  also  to  be  proportional 
to  the  length  of  that  portion  of  the  ray  which  receives  the  influence. 
The  interposition  of  substances  which  occasion  no  disturbance  of  the 
magnetic  forces,  produced  no  change  in  these  effects.  Magnets 
consisting  only  of  electric  helices  acted  with  less  power  than  when 
armed  with  iron,  and  in  which  magnetic  action  was  consequently  more 
strongly  developed. 

The  author  varies,  in  many  ways,  the  circumstances  in  which  this 
newly-discovered  influence  is  exerted,  and  finds  that  the  modifications 
thus  introduced  in  the  results  are  all  explicable  by  reference  to  the 
general  law  above  stated.  Thus  the  effect  is  produced,  though  in  a  less 
degree,  when  the  polarized  ray  is  subjected  to  the  action  of  an 
ordinary  magnet,  instead  of  one  that  derives  its  power  from  a  voltaic 
current,  and  it  is  also  weaker  when  a  single  pole  only  is  employed. 
It  is,  on  the  other  hand,  increased  by  the  addition  of  a  hollow  cylinder 
of  iron  placed  within  the  helix,  the  polarized  ray  traversing  its  axis 
being  then  acted  upon  with  great  energy.  Helices  act  with  equal 
power  in  any  part  of  the  cylindric  space  which  they  inclose.  The 
heavy  glass  used  in  these  experiments  was  found  to  possess,  in  itself, 
no  specific  magneto-inductive  action.  Different  media  differ  extremely 
in  the  degree  in  which  they  are  capable  of  exerting  the  rotatory  power 
over  a  polarized  ray  of  light.  It  is  a  power  which  has  no  apparent 
relation  to  the  other  physical  properties,  whether  chemical  or 
mechanical,  of  these  bodies  :  yet,  however  it  may  differ  in  its  degree, 
it  is  always  the  same  in  kind ;  the  rotation  it  effects  is  invariably  in 
one  direction,  dependent,  however,  on  the  direction  of  the  ray  and  of 
the  magnetic  force.  In  this  respect  it  differs  essentially  from  the 
rotatory  power  naturally  possessed  by  many  bodies,  such  as  quartz, 
sugar,  oil  of  turpentine,  &c.,  which  exhibit  the  phenomena  of  circular 
polarization,  for  in  some  of  these  the  rotation  takes  place  to  the  right, 
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and  in  others  to  the  left.  When,  therefore,  such  substances  are  em- 
ployed as  diinagnetics,  the  natural  and  the  superinduced  powers  tend 
to  produce  either  the  same  or  opposite  rotations,  and  the  resulting 
effects  are  modified  according  as  they  are  cumulative  in  the  former 
case  and  differential  in  the  latter.  In  the  concluding  section  of  the 
paper  the  author  enters  into  general  considerations  on  the  nature  of 
the  newly- discovered  power  of  electricity  and  magnetism  over  light, 
and  remarks  that  all  these  powers  possess  in  common  a  duality  of 
character  which  constitutes  them  a  peculiar  class,  and  affords  an 
opening  which  before  was  wanting  for  the  appliance  of  these  powers 
to  the  investigation  of  this  and  other  radiant  agencies.  The  pheno- 
mena thus  brought  to  light  confirm  the  views  entertained  by  the 
author  relative  to  the  constitution  of  matter  as  being  spheres  of  power, 
for  the  operation  of  which  the  conception  of  a  solid  nucleus  is  not 
necessary,  and  leads  to  the  presumption  that  the  influence  of 
magnetism  on  bodies  which  exhibit  no  magnetic  properties,  consists 
in  producing  in  them  a  state  of  electric  tension  tending  to  a  current ; 
while  on  iron,  nickel,  and  other  bodies  susceptible  of  magnetism, 
currents  are  actually  established  by  the  same  influence. 

The  author  stated  himself  to  be  still  engaged  in  the  prosecution  of 
these  inquiries. — Alkertcpmn^  No.  945. 

ELLIPTIC  POLARIZATION  OF  LIGET  BY  REFLEXION  FROM 
METALLIC  SURFACES. 

Professor  the  Rev.  Baden  Powell,  in  a  former  paper,  published 
in  the  Philosophical  Transactions  for  1843,  gave  an  account  of  the 
observations  he  had  made  on  the  phenomena  of  Elliptic  Polarization 
by  reflection  from  certain  Metallic  Surfaces,  but  with  reference  only 
to  one  class  of  comparative  results.  He  has  since  pursued  the  inquiry 
into  other  relations  besides  those  at  first  contemplated  ;  and  the  present 
paper  is  devoted  to  the  details  of  these  new  observations,  obtained  by 
varying  the  inclination  of  the  incident  rays,  and  the  position  of  the 
plane  of  analysation,  and  by  employing  different  metals  as  the  reflect- 
ing surfaces.  By  the  application  of  the  undulatory  theory  of  light  to 
circumstances  of  the  experiments  and  the  resulting  phenomena,  the  law 
of  metallic  retardation  is  made  the  subject  of  analytic  investigation. 
A  polariscope  of  peculiar  construction,  of  which  a  description  is  given 
at  the  conclusion  of  the  paper,  was  employed  in  the  experiments  : 
and  tables  are  subjoined  ot  the  numerical  results  of  the  observations. 

ABERRATION  OF  LIGHT. 

Two  papers  on  this  phenomenon  have  been  read  to  the  British 
Association.  In  the  first,  by  the  Rev.  Professor  Challis,  the  pheno- 
menon of  Aberration  was  explained  on  the  undulatory  theory  of  light, 
by  assuming  the  direction  of  vision  to  be  always  coincident  with  the 
direction  of  propagation  of  the  waves.  A  star,  according  to  this  sup- 
position, is  seen  in  its  proper  direction  ;  while  an  object  which  moves 
with  the  spectator,  is  seen  in  a  direction  which,  with  respect  to  the 
earth's  motion,  is  behind  its  true  place.    Astronomical  observation 


NATURAL  PHILOSOPHY. 


117 


does  not  determine  whether  aberration  affects  the  apparent  position  of 
the  wire  of  the  telescope,  or  of  the  star.  Assuming  the  position  of  the 
star  to  be  changed,  it  follows  from  this  view,  that  the  star  must  be 
considered  to  be  in  advance  of  its  true  place  as  regards  the  direction 
of  the  earth's  motion  ;  and  this  result  is  in  accordance  with  the  principle 
on  which  corrections  for  aberration  are  appiisd  in  astronomical  cal- 
culations. 

In  the  second  paper,  Mr.  G.  G.  Stokes  supposes  that  the  luminiferous 
ether  is  displaced  by  the  motion  of  the  earth  and  planets  through  it, 
in  a  manner  similar  to  that  in  which  ordinary  fluids  are  displaced  by 
solids  moving  through  them,  though  not  necessarily  according  to  the 
same  laws.  He  supposes  that  the  ether  close  to  the  surface  of  the 
earth  is  at  rest  relatively  to  that  surface,  being  entangled  in  the  earth's 
atmosphere.  Consequently,  experiments  on  reflexion,  refraction,  and 
interference,  made  with  the  light  coming  from  any  particular  star,  will 
lead  to  the  same  result,  at  whatever  time  of  year  they  are  made,  con- 
formably with  experiment.  He  supposes  that  light  is  propagated 
through  the  ether  in  motion,  in  the  same  way  that  sound  is  propagated 
through  air  in  motion  ;  that  is  to  say,  he  supposes  that  the  displace- 
ment of  a  small  portion  of  a  wave's  front  in  a  very  short  time  is  com- 
pounded of  the  displacement  which  would  exist  if  the  ether  were  at 
rest,  and  of  the  displacement  of  the  ether  itself,  so  that  in  general  the 
direction  of  a  normal  to  that  portion  of  the  wave's  front  is  changed  by 
the  motion  of  the  ether. — Athenceum,  No.  922. 


SECONDARY  RADIATION. 

Dr.  Draper,,  of  New  York  University,  has  remarked  some  curious 
cases  of  spectral  appearances,  analogous  to  those  instances  to  which  he 
first  drew  public  attention  in  1840,  and  which,  at  a  later  date,  M. 
Moser  brought  before  the  British  Association.  They  are  interesting, 
as  affording  an  ocular  proof  of  Secondary  Radiation.''  The  follow- 
ing experiments  may  serve  as  illustrations  : — 

Place  a  key,  or  any  other  opaque  object,  before  a  sensitive  phos- 
phorescent surface,  and  having  made  that  surface  glow  intensely,  by  a 
galvanic  discharge,  between  charcoal  points,  continued  for  two  or  three 
minutes,  on  removing  the  key  an  image  of  it  will  of  course  be  seen. 
This  image  in  a  short  time  will  disappear.  Then  shut  the  plate  in  a 
dark  place,  where  no  light  can  have  access  to  it  in  the  day-time.  If 
in  a  day  or  two  the  surface  be  carefully  inspected,  in  the  dark,  no  trace 
of  anything  will  be  visible  upon  it ;  but  if  it  be  laid  on  a  piece  of  warm 
iron,  a  spectral  image  of  the  key  is  suddenly  evolved. 

It  is  still  more  curious,  that  a  number  of  these  latent  images  may  co- 
exist on  the  same  surface.  Provide  a  phosphorescent  surface,  on  which 
the  latent  image  of  a  key,  impressed  a  day  or  two  before  by  the  galvanic 
discharge,  is  known  to  exist.  Take  some  other  object,  as  a  metal  ring, 
and  setting  it  before  the  surface,  discharge  at  a  short  distance  the 
Leyden  jar.  The  phosphorus  shines  all  over,  save  on  those  portions 
shaded  by  the  ring ;  it  exhibits,  therefore,  an  image  of  that  body. 
This  image  soon  fades  away,  and  totally  disappears.   Set  the  plate  now 
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upon  a  piece  of  warm  iron ;  it  soon  begins  to  glow,  and  the  image  of 
the  ring  is  first  reproduced ;  and,  as  it  declines  away,  the  spectral 
form  of  the  key  gradually  unfolds  itself,  and  after  a  time  it  totally 
vanishes. 

A  series  of  spectral  images  may  thus  exist  together  on  a  phos- 
phorescent surface,  and  after  remaining  there  latent  for  a  length  of 
time,  they  will  come  forth  in  their  proper  order  on  raising  the  tempe- 
rature of  the  surface. 

The  idea  that  phosphorescence  is  merely  the  light  of  electric  discharge 
from  particle  to  particle  seems  wholly  incompatible  with  such  results. 
— Philosophical  Magazine ^  No.  182. 


ACTION  OF  THE  RAYS  OF  THE  SPECTRUM  ON  VEGETABLE  JUICES. 

A  PAPER,  by  Mrs.  Somerville,  on  this  interesting  inquiry,  has  been 
read  to  the  Royal  Society.  In  the  experiments,  of  which  the  results 
are  here  recorded,  the  solar  spectrum  was  condensed  by  a  lens  of  flint 
glass  of  seven  inches  and  a  half  focus,  maintained  in  the  same  part  of 
the  screen  l^y  keeping  a  pin-hole  or  pencil-mark  constantly  at  the  cor- 
ner of  the  red  rays,  which  were  sharply  defined  by  being  viewed  through 
blue  spectacles ;  and  the  apparatus  was  covered  with  black  cloth,  in 
order  to  exclude  extraneous  light.  Thick  while  letter-paper,  moistened 
with  the  liquid  to  be  examined,  was  exposed  wet  to  the  spectrum,  as  it 
was  found  that  the  action  of  the  coloured  light  was  thus  rendered  more 
immediate  and  more  intense,  than  when  the  surface  of  the  paper  was 
dry.  The  action  of  the  spectrum  at  the  junction  of  the  lavender  with 
the  violet  rays,  was  found,  in  some  cases,  to  be  different  from  what  it 
is  with  either  of  these  colours  separately,  indicating  a  break  in  the 
continuity  of  action,  and  suggesting  the  idea  of  a  secondary  spectrum. 
In  many  instances  the  yellow  and  green  rays  exert  a  powerful  influence 
on  vegetable  substances,  an  influence  apparently  unconnected  with 
heat ;  for  the  darkening  is  generally  least  under  the  red  rays,  and  im- 
mediately below  them  when  the  calorific  rays  are  most  abundant.  The 
action  in  a  great  number  of  cases  produces  insulated  spots  in  different 
parts  of  the  spectrum,  but  more  especially  in  the  region  of  the  rays  of 
mean  refrangibility,  in  which  neither  the  calorific  nor  the  chemical 
powers  are  the  greatest.  The  maximum  point  of  intensity  is  some- 
times altered  by  the  addition  of  acids,  alkahes,  or  diluted  alcohol. 
But,  altogether,  as  the  authoress  states,  the  action  of  the  difl'erent 
parts  of  the  spectrum  seems  to  be  very  capricious,  the  changes  of 
colour  produced  being  exceedingly  irregular  and  unaccountable. 


ON  THE   INTERFERENCE   SPECTRUM   AND  THE   ABSORPTION  OF  THE 
TITHONIC  RAYS. 

Dr.  J.  W.  Draper,  of  New  York,  has  communicated  to  the  Philo- 
sophical Magazine, ^0.  ]  75,  a  memoir,  containing  the  following  facts : — 
The  photographic  and  tithonos^raphic  peculiarities  of  the  interference 
spectrum,  and  the  propriety  of  using  wave-lengths  and  colour  designa- 
tions for  the  purposes  of  actino-chemistry.  We  have  obtained  a  rough 
estimate  of  the  mechanical  force  of  the  tithonic  rays,  and  have  shewn 
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tbat  a  ray  cannot  produce  chemical  effects  without  itself  becoming  deti- 
thonized.  From  the  decomposition  of  the  chrysotype  preparation  and 
the  bichromate  of  potash,  we  have  deduced  the  general  laws  of  tithonic 
absorption,  and  seen  how  these  may  be  extended  to  thermic  and  photic 
absorption.  From  the  synthesis  of  muriatic  acid,  we  have  deduced  the 
fact  of  latent  tithonicity,  and  the  definite  action  of  rays  of  that  prin- 
ciple ;  we  have  also  seen  the  totally  distinct  functions  which  chlorine 
and  hydrogen  respectively  discharge  ;  we  have  gathered  the  reason  why 
water  will  not  decompose  under  the  most  brilliant  radiation,  nor  oxygen 
and  hydrogen  unite.  And,  lastly,  we  have  alluded  to  the  probable 
reason  of  the  coincidence  of  the  maximum  point  of  decomposition  of 
carbonic  acid  by  the  leaves  of  plants,  and  the  maximum  point  of  illumi- 
nation for  the  human  eye,  in  the  yellow  space  of  the  spectrum ;  that 
it  originates  in  the  physical  peculiarities  of  the  carbon  atom. 

CAUSTICS  PRODUCED  BY  TWO  MIRRORS  IN  ROTATION. 

Professor  Anderson  has  exhibited  to  the  British  Association, 
the  curves  traced  on  the  ceiling  by  the  reflected  light  from  two  re- 
volving mirrors  placed  in  a  beam  of  sunlight ;  and  pointed  out  several 
mathematical  rules  for  tracing  the  curves  for  the  several  angles  at  which 
the  mirrors  might  be  set,  and  the  angle  which  the  beam  of  sunlight 
makes  with  the  plane  of  rotation. 


SUPERFICIAL  COLOUR  FROM  A  COLOURLESS  LiaUID. 

There  has  been  read  to  the  Royal  Society,  a  communication  from 
Sir  John  F.  W.  Herschel,  *'  On  a  case  of  Superficial  Colour  presented 
by  a  Homogeneous  Liquid  internally  colourless.'^ 

The  author  observed  that  a  solution  of  sulphate  of  quinine  in  tar- 
taric acid,  largely  diluted,  although  perfectly  transparent  and  colour- 
less when  held  between  the  eye  and  the  light,  or  a  v/hite  object,  yet 
exhibits  in  certain  aspects,  and  under  certain  incidences  of  the  light,  an 
extremely  vivid  and  beautiful  celestial  blue  colour,  apparently  resulting 
from  the  action  of  the  strata  which  the  light  first  penetrates  on  enter- 
ing the  liquid ;  and  which,  if  not  strictly  superficial,  at  least  exert 
their  peculiar  power  of  analysing  the  incident  rays,  and  dispersing 
those  producing  the  observed  tint,  only  through  a  very  small  depth 
within  the  medium.  The  thinnest  film  of  the  liquid  seems  quite  as 
eff'ective  in  producing  this  superficial  colour  as  a  considerable  thick- 
ness. 

In  a  supplementary  paper,  Sir  John  Herschel  inquires,  whether  the 
peculiar  coloured  dispersion  of  white  light  intromitted  into  a  solution 
of  sulphate  of  quinine,  is  the  result  of  an  analysis  of  the  incident 
light  into  two  distinct  species,  or  merely  of  a  simple  subdivision  analo- 
gous to  that  which  takes  place  in  partial  reflexion,  as  exemplified  in 
the  colours  of  thin  plates.  He  endeavours  to  ascertain  the  laws  which 
regulate  this  singular  mode  of  dispersion,  which,  for  brevity,  he  terms 
epipolicj  on  account  of  the  proximity  of  the  seat  of  dispersion  to  the 
intromitting  surface  of  the  liquid.    It  might  have  been  expected  that 
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by  passing  the  same  incident  beam  successively  through  many  such 
dispersive  surfaces,  the  whole  of  the  blue  rays  would  at  length  be 
separated  from  it,  and  an  orange  or  red  residual  beam  be  left :  but 
the  author  establishes,  by  numerous  experiments,  the  general  fact, 
that  an  epipolocial  beam  of  lights  meaning  thereby  a  beam  which  has 
been  once  transmitted  through  a  quiniferous  solution,  and  undergone 
its  dispersing  action,  is  incapable  of  farther  undergoing  epipolic  dis- 
persion. 

There  were  only  two  liquids,  out  of  all  those  examined  by  the 
author,  namely,  oil  of  turpentine  and  pyroxylic  spirit,  which,  w^hen 
interposed  in  the  incident  beam,  act  like  the  solutions  of  quinine  in 
preventing  the  formation  of  the  blue  film  :  and  the  only  solid  in  which 
the  author  discovered  a  similar  power  of  epipolic  dispersion,  is  the 
green  fluor  of  Alston  Moor,  and  which  by  this  action  exhibits  at  its 
surface  a  fine  deep  blue  colour. 


.THEORY  OF  VISION. 

Mr.  W.  F.  Stevenson  has  adduced  two  experiments  of  placing 
before  the  eye  an  objecl ,  the  ends  of  which  are  marked,  in  a  vertical 
position,  as  clearly  demonstrating  that  objects  are  not  presented  to 
the  mind  as  they  are  found  upon  the  retina,  but  in  the  actual  position 
in  which  they  are  placed  before  the  spectator." — Proceedings  of  the 
Royal  Society. 


TWO  NEW  properties  OF  THE  RETINA. 

Sir  David  Brewster  has  explained  to  the  British  Association, 
two  New  Properties  of  the  Retina.  The  first  had  relation  to  the 
foramen  of  the  retina — a  small  hole  directly  in  front,  looking  at  an 
object,  and  entirely  deprived  of  nervous  matter.  When  the  eyes  were 
first  opened  in  the  morning,  this  property  was  observed,  viz.  a  shaded 
spot  on  a  white  ground  changing  gradually  into  light.  This  effect  can 
be  reproduced  after  closing  the  eyes  for  a  quarter  of  an  hour.  The 
second  property  was  seen  only  when  travelling  at  great  velocity. 
Looking  out  of  a  railway-carriage,  the  white  objects  presented  them- 
selves in  rows  of  parallel  lines  ;  but  on  shutting  the  eyes,  oscillations 
are  seen  in  the  reverse  direction  ;  and  when  very  brilliant,  blue  lines 
transverse  the  direction  of  the  white  lines  are  seen. 

Prof.  Dove  mentioned,  as  bearing  on  these  questions,  a  phenome- 
non observed  at  Stockholm.  If  two  lines  in  line,  with  the  space  be- 
tween them  covered,  be  looked  at,  and  the  covering  taken  off  the  part 
that  divides  them,  a  continuous  line  is  seen. — Literary  Gazette, 
No.  1486. 


THE  NEWTONIAN  TELESCOPE. 

The  following  data  are  appended  to  a  description  of  the  Great 
Rosse  Telescope,  communicated  to  The  Times,  by  Sir  James  South. 

As  it  is  interesting  to  trace  the  progress  of  human  industry  and  intel- 
ligence, I  will  say  a  few  words,  indicating  their  effects  as  far  as  concerns 
the  Newtonian  Reflecting  Telescope.    It  was  discovered  by  the  head 


NATURAL  PHILOSOPHY. 


121 


and  made  by  the  hands  of  Sir  Isaac  Newton  in  1671 ;  its  large 
speculum  was  2  inches  and  3-lOths  in  diameter  ;  its  focal  length 
was  about  6  inches,  and  magnified  38  times  ;  it  is  in  the  possession  of 
the  Royal  Society.  I  regret  to  say  it  is  in  a  most  dilapidated  condi- 
tion, and  its  eyeglass  is  lost. 

The  next  of  any  importance  was  made  by  Hadley  in  1723  ;  its  large 
speculum's  diameter  was  6  inches ;  its  focal  length  about  63  inches ; 
it  "nagnified  230  times ;  in  performance  it  equalled  the  great  Huyghe- 
riai  refracting  telescope,  of  6  inches  diameter  and  123  feet  focus.  He 
gaAre  it  to  the  Royal  Society.  Its  metal  is  ruined,  and  its  tube,  its 
stand,  and  others  of  its  appurtenances,  are  lost. 

Short  succeeded  Hadley.  The  figure  of  his  metals  was  very  good, 
but  their  composition  was  bad,  and  very  liable  to  tarnish.  Still  he 
grsatly  excelled  all  who  had  gone  before  him,  and,  that  posterity  might 
not  be  aided  in  their  attempts  to  make  reflecting  telescopes  by  any 
krowledge  he  had  acquired,  he  ordered,  before  his  death,  all  his  tools 
to  be  destroyed. 

Next  to  Short  came  Herschel ;  his  metals  were  of  a  very  inferior 
composition ;  in  others'  hands  his  telescopes  did  but  little,  but  in  his 
own  they  raised  for  him  an  imperishable  name. 

Watson  followed  Herschel.  His  metals,  in  composition,  figure,  and 
polish,  were  exquisitely  perfect ;  his  largest  Newtonian  did  not  exceed 
9  inches  aperture  ;  with  large  ones  he  never  grappled,  but  for  such  as 
he  did  make  I  doubt  if  he  was  ever  equalled,  and  am  sure  he  never 
was  surpassed. 

Contemporary  with  Watson  was  Tulley  ;  his  telescopes  were  superior 
to  Short's,  but  certainly  inferior  to  Watson's. 

Ramage,  about  1820,  constructed  telescopes  of  15  inches  diameter 
and  25  feet  focal  length — they  were  Le  Maireans.  One  bf  them  was 
many  years  in  the  court-yard  of  the  Royal  Observatory  of  Greenwich, 
where  its  performance  was  much  taunted.  At  the  request  of  my  late 
friend  Dr.  WoUaston,  I  examined  it  whilst  it  was  there.  Sir  J. 
Herschel  accompanied  me,  and  with  an  aperture  beyond  7  inches,  it 
was  good  for  nothing.  It  has,  I  am  told,  recently  been  purchased  for 
the  Observatory  of  Glasgow. 

STAND  FOR.  TELESCOPES. 

The  Rev.  Prof.  Challis  has  described  to  the  British  Association,  a 
universal  Stand  for  Telescopes,  by  Prof.  Boguslawski ;  by  means  of 
which  the  instrument  may  be  converted  into  a  portable  transit-circle, 
or  an  altitude  and  azimuth  instrument,  or  an  equatorial,  all  the  parts 
being  in  each  case  exactly  counterpoised,  and  the  telescope  placed  in 
a  position  convenient  for  the  observer. 


MODEL  OF  THE  MOON. 

Sir  John  Herschel  exhibited  to  the  Mathematical  and  Physi- 
cal Section  of  the  late  Meeting  of  the  British  Association,  at  Cam- 
bridge, a  Model  of  the  globe  of  the  Moon  in  relief,  expressing  the 
forms  and  elevations  of  its  mountains,  as  seen  in  a  good  telescope.  This 
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beautiful  and  exquisite  work  he  stated  to  be  the  performance  of  a 
Hanoverian  lady,  Madame  Witte ;  modelled  by  her  from  actual  obser- 
vation through  an  excellent  Fraunhofer  telescope,  in  a  small  obserTa- 
tory  at  the  top  of  her  own  dwelling-house  ;  the  selenographiial 
positions  and  general  contours  of  the  principal  craters  and  ot^er 
leading  features  being  first  laid  down  on  the  smooth  surface  fram 
Messrs.  Beer  and  Maedler's  micrometrical  measures  and  charts.  The 
diameter  of  the  model  is  12  inches  8 J  lines  (Rheinland  measure),  or 
one  10,000,000th  part  of  the  moon^s  actual  diameter.  The  scale  of 
heights  is,  however,  necessarily  enlarged  to  double  this  amount,  as 
otherwise  the  relief  would  be  too  low  for  distinctness.  The  material 
is  a  composition  of  mastic  and  wax,  and  the  whole  is  worked  out  in 
such  perfection  of  detail  as  to  represent  every  visible  crater  md 
mountain-peak — nay,  even  the  minuter  lines  of  elevation  which  streak 
the  so-called  seas,  &c.  in  their  true  forms  and  conventional  propor- 
tions. In  consequence,  when  properly  illuminated,  and  placed  at  30 
or  40  feet  distance,  and  viewed  through  a  good  telescope,  the  artificial 
is  scarcely  distinguishable  from  the  real  moon.  The  delicacy  and 
precision  of  the  work  can  only  be  appreciated  by  microscopic  examina- 
tion. In  fact,  the  whole  model  is  stated  by  Madame  Witte  to  have 
'  been  executed  with  the  aid  of  magnifying  glasses. 

Sir  J.  Herschel  accompanied  his  explanation  with  several  remarks  on 
the  physical  constitution  of  the  moon  in  respect  of  climate,  atmosphere, 
moisture,  &c.,  and  compared  its  surface  with  the  chart  of  part  of 
Mount  Etna,  lent  him  for  that  purpose  by  Baron  von  Waltershausen, 
and  with  a  drawing  of  his  own  of  one  of  the  principal  craters  as  seen 
in  his  20-feet  reflector — placing  the  volcanic  character  of  the  ring 
mountains  beyond  all  doubt.  By  the  aid  of  a  large  chart,  by  Messrs. 
Beer  and  Maedler,  several  of  these,  such  as  Aristarchus,  Tycho, 
Kepler,  Copernicus,  &c.,  were  pointed  out,  and  their  peculiarities  de- 
scribed— their  places  on  the  model  being  fixed  by  the  aid  of  brass 
circles,  representing  the  moon's  equator  and  meridians.  This  work, 
it  is  understood,  will  be  submitted  to  the  inspection  of  the  Astronomi- 
cal Society,  on  the  resumption  of  their  meetings  in  November.  Speak- 
ing of  the  climate  of  the  moon.  Sir  J.  Herschel  considered  as  probable 
the  attainment  of  a  very  high  temperature  (far  above  that  of  boiling 
water)  by  its  surface,  after  exposure  to  unmitigated  and  continual 
sunshine,  during  nearly  a  whole  fortnight.  The  moon,  therefore, 
when  at  the  full,  and  for  a  few  days  after,  must  be,  in  some  small 
degree,  a  source  of  heat  to  the  earth  ;  but  this  heat,  being  of  the 
nature  rather  of  culinary  than  of  solar  heat  (as  emanating  from  a 
body  below  the  temperature  of  ignition),  will  never  reach  the  earth's 
surface,  being  arrested  and  absorbed  in  the  upper  strata  of  an 
atmosphere  where  its  whole  effect  will  necessarily  be  expended  in  the 
conversion  of  visible  cloud  into  transparent  vapour.  The  phenomenon 
of  the  rapid  dissipation  of  cloud  (in  moderate  weather)  soon  after  the 
appearance  of  the  full  moon  (or  of  a  moon  so  nearly  full  as  to  appear 
round  to  the  unassisted  eye),  which  he  stated  himself  to  have  observed 
on  so  many  occasions  as  to  be  fully  convinced  of  the  reality  of  a  strong 
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tendency  in  that  direction^  seemed  to  him  explicable  only  on  this 
principle.  On  the  conclusion  of  Sir  J.  Herscbers  explanation,  Baron 
von  Waltershausen  entered  into  further  particulars  of  the  nature  of  the 
volcanic  phenomena  on  the  surface  of  Etna,  as  represented  in  the 
elaborate  chart  above  alluded  to,  of  the  environs  of  Nicolosi.  The 
Baron  said  that  in  the  moon  there  were  two  different  systems  of  moun- 
tains : — 1.  Mountain-chains,  not  so  extensive  as  those  of  the  earth. 
2.  Craters,  elliptic  and  circular,  larger  and  more  perfectly  constructed. 
He  pointed  out  the  perfect  analogies  between  the  lunar  and  terrestrial 
volcanic  formations,  and  especially  the  cracks  mentioned  by  Sir  J. 
Herschel.  They  were  numerous  on  Etna,  and  filled  with  black  horn- 
blende. He  supposed  those  of  Aristarchus,  the  white  streams,  were 
felspar. — Athenctum^  No.  925. 


GEODESICAL  OPERATIONS. 

M.  BiOT  has  published  the  third  volume  of  the  new  edition  of  his 
work  on  Astronomy  : — its  novel  features  are,  a  complete  theoretical 
and  practical  analysis  of  the  methods  of  determining  the  shape  of  the 
globe,  and  to  solve  great  geodesic  questions.  M.  Biot  has,  especially, 
much  simplified  the  method  for  determining  the  levels  for  extensive 
geodesic  operations,  by  reciprocal  zenith  distances. 


SELF-REGISTERING  METEOROLOGICAL  INSTRUMENTS. 

There  has  been  described  to  the  British  Association,  the  Self- 
registering  Instruments  of  M.  Kreil,  which  register  at  intervals  of  5' 
continually  the  state  of  the  barometer,  of  the  thermometer,  and  of  the 
hygrometer.  The  instruments  are  placed  at  Prague,  and  at  Senftenberg, 
which  is  nearly  due  east  of  Prague,  about  100  English  miles  distant. 
It  is  situated  on  the  Adier,  1281  Paris  feet  above  the  level  of  the  sea, 
in  latitude  50°  8'  8",  and  longitude  east  of  Greenwich  1^  5'  4(/'  -98  ; 
situated  on  has  and  mica  slate,  and  near  higher  grounds  of  granite, 
gneiss  and  old  red  sandstone,  and  considerable  forests.  Prague  is  in 
a  more  level  country,  with  the  river  Moidau  flowing  through  it  in  a 
breadth  of  about  200  fathoms  :  it  is  only  524  feet  above  the  level  of  the 
sea,  without  much  woodland  in  its  neighbourhood;  the  surrounding  hills 
being  lias,  sandstone,  and  argillaceous  schist.  The  Baron  then  ex- 
hibited the  dotted  curves  produced  by  the  instruments,  and  the  curves 
and  mean  curves  and  tables  deduced  from  them  ;  and  showed  their 
use,  by  comparing  the  curves  of  Senftenberg  with  those  of  Prague,  in 
informing  us  at  which  the  changes  began  to  occur  first ;  this  was 
readily  inferred  from  the  coincidences  of  the  curves  after  having 
arrived  at  maxima  and  minima  ; — and  concluded  by  pointing  out,  as 
an  exem})lification  of  their  utility,  the  curious  relations  at  each  place 
during  some  remarkable  thunder-storms. 


SELF-REGISTERING  THERMOMETER. 

Mr.  Mansfield  Harrison  has  constructed  an  instrument  com- 
posed of  two  parallel  bars,  the  one  of  iron  and  the  other  of  copper, 
united  at  their  lower  end,  and  registering  their  differences  of  expansion 


124 


YEAR-BOOK  OF  FACTS. 


by  heat,  by  means  of  a  series  of  multiplying  levers,  carrying  a  pencil 
which  is  made  to  press  on  paper  wound  round  a  cylinder  moved  by 
clock-work." — Proceedings  of  the  Royal  Society, 


THERMOMETER  STAND. 

A  Thermometer  Stand,  by  Mr.  Lawson,  and  used  at  his  Meteoro- 
logical Observatory  at  Bath,  has  been  described  to  the  British  Asso- 
ciation. It  is  designated  as  The  Meteorological  Thermometer 
Stand, possessing  the  following  requisites.  It  can  be  placed  on  any 
eligible  spot.  Its  four  sides  can  and  must  be  placed  to  face  the 
cardinal  points  ;  commanding,  therefore,  a  true  north  and  south  aspect. 
It  can  be  visited  on  every  side,  and  be  free  from  all  surrounding  ob- 
jects. The  instruments  or  thermometers  used  can  be  read  off  with 
great  facility  ;  and  the  whole  will  be  at  a  known  distance  from  the 
ground.  Those  instruments  placed  on  the  south  face  will  have  the 
meridian  sun  ;  and  those  on  the  north  face  will  be  always -in  the  shade, 
in  consequence  of  the  projecting  wings.  It  can  be  employed  by  any 
meteorologist  wherever  residing.  It  is  of  a  determinate  form,  height, 
and  size.  It  is  not  costly,  and  may  be  constructed  by  any  intelligent 
carpenter.  It  can  be  placed  in  any  open  situation.  By  the  general 
adoption  of  this  stand,  instruments  placed  upon  it  will  be  all  observed 
under  similar  circumstances,  and  can  be  compared  with  far  less  chance 
of  error  than  has  hitherto  been  the  case. — A  model  was  exhibited,  and 
a  working  plan  and  description  distributed. 

Dr.  Lee  bore  testimony  to  the  value  and  simplicity  of  this  stand. 


NEW  COMPASS. 

M.  Dent  has  explained  to  the  British  Association,  his  newly  in- 
vented Ship's  Compass,  in  which  the  card  and  the  magnets  are  placed 
on  a  vertical  axis ;  by  which  arrangement  the  card  is  constrained  to 
move  very  nearly  in  the  horizontal  plane.  The  etids  of  the  axis  act  on 
flat  diamonds ;  and  the  holes  are  of  ruby,  precisely  as  the  balance  in  a 
chronometer  is  suspended.  Mr.  Dent  observed  that,  while  this  mode 
of  suspension  was  freer  to  vibrate  than  the  ordinary  concave  and  con- 
vex surfaces,  it  also  had  the  effect  of  raising  the  compass  in  the  scale 
of  scientific  instruments,  as  it  afforded  the  means  of  inversion,  so  as  to 
effect  a  double  reading — a  mean  between  the  two — always  giving  the 
true  magnetic  meridian  at  the  time  of  observation  ;  and  therefore  free 
from  diurnal  or  secular  change  in  the  position  of  the  needle.  Another 
great  desideratum  is  effected  by  having  the  power  of  rotating  the  frame 
with  the  card,  which  affords  the  opportunity,  by  centrifugal  force, 
of  so  arranging  the  inertia  round  the  centre  as  to  reduce  the  effects 
of  the  ship's  motion  on  the  card  to  a  minimum.  This  could  not  be 
done  by  the  ordinary  mode  of  suspension.  Mr.  Dent  said  the  compass 
had  been  tried  by  order  of  the  Admiralty,  and  read  a  part  from  the 
official  report,  which  stated,  that  Dent's  compass  moved  on  all 
occasions  exactly  and  admirably  with  the  ship's  head  when  the  helm 
was  hard-a-port,  or  hard-a-starboard,  while  the  other  compasses  on 


NATURAL  PHILOSOPHY. 


125 


board  were  always  in  arrears.  Dr.  Scoresby  objected  to  the  mode  of 
suspension,  and  to  the  arrangement  of  two  magnets,  one  on  each  side 
of  the  axis  ;  as,  in  case  one  should  become  weaker  than  the  other,  it 
would  cause  a  variation  in  the  needles  pointing  to  the  magnetic 
meridian.  Mr.  Dent  replied,  that  the  continual  state  of  vibration  in 
the  card,  when  the  point  of  suspension  was  higher  than  the  centre  of 
gravity,  caused  rapid  wear,  and  the  surfaces  of  suspension  were  con- 
tinually varying  ;  and  supported  his  method  of  free  suspension  by 
again  referring  to  the  official  report,  which  shewed  that  the  axis  was 
freer  to  vibrate  than  any  compass  on  board.  As  to  the  probability 
of  any  variation  taking  place  by  a  change  in  the  power  of  the  two 
needles,  it  was  impossible  ;  for  should  the  magnetism  be  removed 
altogether  from  one  of  the  needles,  the  other  would  still  point  to  the 
true  magnetic  meridian  by  its  own  power,  caused  by  the  terrestrial 
magnetic  force  being  at  infinite  distance,  and  the  magnet  being  free  to 
vibrate  by  means  of  the  axis.  Dr.  Lloyd  stated  that  Mr.  Fox  had 
suspended  a  needle  similarly  to  the  one  produced.  Mr.  Dent,  in 
reply,  said  that  Mr.  Fox's  suspension  was  for  a  vertical  needle,  and 
which  mode  of  suspension  had  been  always  used ;  while  the  present 
was  for  an  horizontal  needle.  Professor  Stavely  said  the  means  afforded 
by  inversion  w^ere  perfectly  new,  and  were  a  great  improvement. — 
Literary  Gazette,  No.  1484. 

NEW  MICROMETER. 

M.  BoGUSLAWSKi  has  communicated  to  Sir  John  Herschel,  the 
construction  of  a  new  Micrometer,  for  observing  differences  of 
right  ascensions  and  declinations  of  stars.  Its  principal  peculiarity 
consists  in  this,  that  its  scale  is  not  dependent  upon  the  individual 
telescope  employed,  and  is  therefore  independent  of  the  optical  power 
of  it,  except  only  as  far  as  the  distinctness  and  precision  of  the  images 
are  concerned.  An  account  of  some  observations  made  with  it  will  be 
found  in  some  of  the  forthcoming  numbers  of  the  Astronomische 
JSachrichten.  It  consists  simply  of  one  wire,  thread,  or  lamina, 
which  is  placed  in  the  common  focus  of  the  object-glass  and  eye-piece 
of  a  telescope,  as  a  diameter  across  the  field  of  view,  in  such  a  manner 
as  to  turn  round  the  centre  in  every  direction,  and  to  make  with  the 
declination  circle  any  given  angle.  The  author  considers  this  Micro- 
meter, both  from  its  simplicity  and  from  the  precision  of  its  results, 
to  be  exceedingly  well  adapted  for  observations  of  Mars  and  neigh- 
bouring stars,  for  the  purpose  of  determining  its  parallax. 


APPLICATION  OF  PHOTOGRAPHY  TO  REGISTERING  THE  THERMO- 
METER AND  BAROMETER. 

Mr.  Hennessy  has  communicated  to  the  Philosophical  Magazine, 
No.  180,  some  account  of  his  attempts  at  showing  the  practicability 
of  the  above  application  of  that  process.  It  occurred  to  him  that 
the  shadow  of  the  mercury,  or  whatever  fluid  may  be  used  to  indicate 
by  its  oscillations  physical  changes  going  on  in  the  atmosphere,  could 
be  received  upon  a  sheet  of  prepared  photographic  paper  or  a 
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Daguerreotype  plate.  In  proceeding  to  make  the  necessary  experi- 
ments, Mr.  Hennessy  found  that  the  common  mercurial  thermometer 
was  not  adapted  for  his  purpose.  No  method  in  his  power  could  pre- 
vent the  light  from  travelling,  as  it  were,  around  the  column  of  mer- 
cury, and  thus  preventing  the  formation  of  a  distinct  shadow.  It 
appears  that  the  best  method  for  obviating  such  an  inconvenience 
would  be  to  have  the  sides  of  the  thermometer  tube  made  of  some 
opake  substance,  while  the  front  and  back  should  each  consist  of  a  thin 
film  of  glass  equal  in  breadth  to  the  bore  of  the  tube.  In  the  ab- 
sence of  such  an  instrument,  Mr.  Hennessy  used  a  spirit  thermome- 
ter, the  tube  of  which  had  a  large  bore  and  a  small  external  diameter. 
This  was  inserted  in  a  slit  made  in  the  side  of  a  flat  box,  and  the  por- 
tions at  each  side  of  the  spirit  column  were  blackened.  A  sheet  of 
photographic  paper,  prepared  with  bromide  of  potassium  and  nitrate 
of  silver,  was  placed  on  a  plate  of  glass  which  was  drawn  by  clock- 
work through  the  box.  The  plate  was  at  a  distance  of  nearly  "l  of  an 
inch  from  the  column  of  spirit  in  the  thermometer,  and  five  feet  from 
an  open  wmdow.  The  window  faced  towards  the  east,  but  the  direct 
rays  of  the  sun  did  not  fall  on  the  apparatus  during  the  experiment. 
As  the  plate  passed  before  the  thermometer,  a  beam  of  light  was 
thrown  upon  it  more  or  less  high,  according  to  the  height  of  the 
spirit  in  the  tube,  or  the  temperature  of  the  surrounding  air.  A 
shadow,  bounded  by  a  defined  curve,  was  thus  formed. 

The  imperfectio:is  of  Mr.  Hennessy's  apparatus  having  rendered 
the  motion  of  the  plate  carrying  the  paper  rather  irregular,  the  shadow 
was  not  perfectly  continuous  ;  but,  as  can  be  perceived,  a  series  of 
white  spaces  were  interposed  between  each  of  the  dark  portions.  The 
translucency  of  the  coloured  spirit  also  permitted  some  light  to  act 
upon  the  lower  part  of  the  sheet,  making  faint  prolongations  of  the 
dark  spaces. 

In  the  first  experiment,  the  temperature  was  registered  in  this  way 
for  only  five  hours  ;  in  the  second,  the  operation  was  carried  on  for 
nine  hours,  or  from  ten  in  the  morning  until  seven  in  the  afternoon. 
During  the  course  of  the  last  experiment,  the  sky  was  occasionally 
much  obscured,  so  as  to  lessen  the  intensity  of  the  light,  and  both 
experiments  were  performed  during  September. 

When  results  so  satisfactory  have  been  obtained  with  such  imperfect 
apparatus,  as  that  which  I  have  used,  it  is  superfluous  to  anticipate 
what  would  take  place  under  more  favourable  circumstances.  The 
application  of  photography  to  register  the  height  of  the  mercury  in 
the  barometer  ought  to  be  still  more  practicable  than  in  the  thermo- 
meter, as  in  the  former  case  the  shadov/  thrown  on  the  paper  would 
be  so  much  broader  than  could  ever  be  possible  in  the  latter.  The 
experiments  which  Mr.  Hennessy  has  made  on  the  application  of  the 
Daguerreotype  and  calotype,  although  yet  incomplete,  have  been 
satisfactory. 

Upon  this  communication,  the  Editors  of  the  Philosophical  Maga- 
zine note  : — We  are  informed  by  Mr.  Hunt,  that  many  years  since, 
Mr.  Thomas  Jordan  tried  a  great  many  experiments  on  using  photo- 
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graphic  papers  to  register  meteorological  instruments,  and  published  his 
I     results  in  the  Reports  of  the  Polytechnic  Society. 

Mr.  Mungo  Ponton  has  also  communicated  to  the  Royal  Scottish 
Society  of  Arts  a  paper  on  this  very  interesting  application  of  Photo- 
graphy.   (See  No.  78  of  Jameson^s  Journal,  pp.  270 — 273.) 

BAROMETRIC  PRESSURE. 

The  Antarctic  Voyage  of  Sir  James  Ross  has  conferred  a  most  im- 
portant accession  to  our  knowledge,  in  the  striking  discovery  of  a 
permanently  low  Barometric  Pressure  in  high  south  latitudes  over  the 
whole  Antarctic  Ocean — a  pressure  actually  inferior  by  considerably 
more  than  an  inch  of  mercury  to  what  is  found  between  the 
tropics.  A  fact  so  novel  and  remarkable  will  of  course  give  rise  to  a 
variety  of  speculations  as  to  its  cause.  The  voyage  now  happily  com- 
menced under  the  most  favourable  auspices  for  the  further  prosecution 
of  our  Arctic  discoveries  under  Sir  John  Franklin,  will  bring  to  the  test 
of  direct  experiment  a  mode  of  accounting  for  this  extraordinary  phe- 
nomenon thrown  out  by  Colonel  Sabine,  which,  if  realized,  will 
necessitate  a  complete  revision  of  our  whole  system  of  barometric 
observation  in  high  latitudes,  and  a  total  reconstruction  of  all  our 
knowledge  of  the  laws  of  pressure  in  regions  where  excessive  cold 
prevails.  This,  with  the  magnetic  survey  of  the  Arctic  seas,  and  the 
not  improbable  solution  of  the  great  geographical  problem  which 
forms  the  chief  object  of  the  expedition,  will  furnish  a  sufficient 
answer  to  those,  if  any  there  be,  who  regard  such  voyages  as  useless. 
Let  us  hope  and  pray  that  it  may  please  Providence  to  shield  him  and 
his  brave  companions  from  the  many  dangers  of  their  enterprise,  and 
restore  them  in  health  and  honour  to  their  country. — 2Yie  Presidenfs 
Address  to  the  British  Association,  1845. 


EARLY  CONSTITUTION  OF  THE  ATMOSPHERE. 

Professor  H.  D.  Rogers  has  submitted  to  the  Association  of  the 
American  Geologists,  the  following  communication  on  the  probable 
Constitution  of  the  Atmosphere  at  the  period  of  the  formation  of 
coal : — He  stated,  that  the  recent  researches  of  American  geologists, 
by  informing  us  of  the  true  quantity  of  coal  in  North  America,  en- 
ables us,  for  the  first  time,  to  estimate,  with  some  precision,  its  total 
amount  on  the  globe,  and  thereby  to  compute  the  quantity  of  carbonic 
acid  which  the  ancient  atmosphere  must  have  contained,  to  supply 
this  body  of  carbon.  He  shewed,  that  the  existing  atmosphere  con- 
tains, in  its  carbonic  acid,  carbon  enough  to  furnish,  through  vegetable 
action,  about  850,000,000,000  tons  of  coal;  and  that  the  probable 
quantity  of  coal  in  existence,  all  of  which  must  have  been  elaborated 
from  the  ancient  atmosphere,  is  nearly  5,000,000,000,000  tons — that 
is  to  say,  about  six  times  that  which  the  present  atmosphere  could 
produce.  So  great  a  reduction  in  the  carbonic  acid  of  the  earth's 
atmosphere,  implying,  as  all  chemists  are  aware,  a  correspondent 
augmentation  of  oxygen,  is  a  fact  of  great  interest  to  geology,  as 
showing  that  every  modification  in  the  constitution  of  the  air  which 
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would  adapt  it  to  the  development  of  animals  progressively  higher  in 
the  scale  of  organization,  which  are  known  to  require  a  more  rapid 
oxygenation  of  blood. — American  Journal  of  Science  and  Arts. 


ZONES  WITHOUT  RAIN,  AND  DESERTS. 

Professor  Fournet,  of  Lyons,  from  a  series  of  elaborate  Re- 
searches on  the  Situation  of  Zones  without  Rain,  and  of  Deserts," 
deduces  the  following  chief  results  : — 

1st.  That  we  must  distinguish,  in  reference  to  tropical  rains,  two 
great  atmospheric  divisions  ;  the  one  subjected  to  the  trade-winds,  and 
the  other  to  the  monsoons. 

2d.  That  the  latter  does  not  admit  of  absolute  deserts,  because  the 
alternate  play  of  the  monsoons  always  give  rise  to  rains. 

3d.  That,  nevertheless,  the  effects  of  tropical  heat,  favoured  by 
some  accessory  causes,  such  as  certain  breezes,  a  naturally  poor  soil, 
and  the  absence  of  springs  and  of  rivers,  may  there  produce  small  local 
deserts,  or  at  least  a  great  general  aridity  (Tehama,  Ormus,  Beloo- 
chistan,  Scinde,  and  Gobi). 

4th,  That  in  the  division  subject  to  the  trade-winds,  the  low  lands 
of  uniform  structure,  and  situated  between  the  zones  of  the  intertro- 
pical rains  and  of  the  subtropical  rains,  do  not  receive  any  rain,  and 
are,  consequently,  characterized  by  an  absolute  dryness  (Sahara,  Agoa, 
Lower  California,  and  the  Peruvian  coast). 

5th.  That  a  great  elevation  of  the  surface,  in  the  form  of  a  plateau, 
may  produce  the  approximation  of  the  two  regions  of  estival  and 
hiemal  rains  in  such  a  manner  that  they  manifest  themselves  consecu- 
tively in  one  and  the  same  country  (the  northern  portion  of  the  Mexi- 
can plateau). 

6th,  lastly,  that  a  great  irregularity  of  the  surface  may  completely 
disturb  the  normal  arrangements,  by  causing  rains  out  of  the  usual 
season,  even  between  the  tropics  (the  coast  ot  Brazil,  New  Orleans, 
&c.  &c.) 

The  entire  Researches  will  be  found  in  Nos.  74  and  75  of  Jameson's 
Journal, 


SIGN  OF  RAIN. 

A  CORRESPONDENT  to  the  PMlosopMcal  Magazine f  No.  181,  has 
communicated  this  explanation  of  a  phenomenon,  which  he  has  never 
seen  noticed  before.  In  Lancashire,  it  is  among  the  farmers  and 
country-people,  a  traditional  observation,  that  when  the  distant  hills 
appeared  unusually  distinct,  it  was  a  Sign  of  approaching  Rain.  This, 
the  writer  attributes  to  the  homogeneity  of  the  atmosphere,  under  such 
circumstances,  with  respect  to  aqueous  vapour.  The  whole  interven- 
ing space  between  the  eye  and  the  distant  object  is  s^iturated  with 
moisture,  and  consequently  vision  is  more  perfect,  as  there  are  no 
series  of  media  of  different  densities  to  interfere  with  the  direct  trans- 
mission of  light. 
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HEAT  OF  THE  SOLAR  SPOTS. 

Sir  D.  Brewster  has  read  to  the  British  Association,  a  notice  of 
the  Heat  of  Solar  Spots,  communicated  by  Professor  Henry,  of 
New  Jersey.  It  glanced  at  a  series  of  experiments  with  a  thermo- 
electric apparatus,  one  result  of  which  was  to  shew  that  the  spots  were 
colder  than  the  other  surface  of  the  sun.  Professor  Henry's 
thermopile,  placed  in  the  telescope  for  these  observations,  was  so 
delicate,  that  the  heat  of  the  smallest  cloud  or  of  a  house  was  per- 
ceptible— the  heat  of  a  house  four  or  five  miles  off  readily  affected  the 
instrument. 

Sir  J.  Herschel  remarked, — that  the  spots  of  the  sun  should  be 
colder  might  be  expected,  but  the  delicacy  of  the  means  said  to  have 
detected  it  must  be  great.  He  asked  whether  any  trial  had  ever  been 
made  to  project  the  sun's  disc  on  the  incandescent  ball  of  Drummond's 
light.  He  had  suggested  this  to  test  the  intensity  of  the  sun's  heat. 
At  Turin,  a  thermometer  had  been  so  arranged  that  the  distant  Alps 
had  afiected  it.  But  no  instrument,  however  delicate,  had  as  yet 
been  acted  upon  by  heat  from  the  moon.  We  doubtless  ought,  he 
said,  to  get  heat  from  the  moon ;  but  perhaps,  like  culinary  heat, 
different  from  solar,  or  changed  so  as  not  to  be  able  to  pass  through 
the  gaseous  matter  of  our  atmosphere. 


ORIGIN  OF  THE  AURORA  BOREALIS. 

The  Rev.  G.  Fisher  professes  to  establish  the  following  pro- 
position : — *^The  principal  displays  of  the  Aurora  occur  near  the  edge 
or  exterior  limits  of  the  frozen  sea,  where  the  process  of  congelation 
goes  on  with  the  greatest  rapidity.  The  aurora  is  an  electrical 
phenomenon,  and  arises  from  the  positive  electricity  developed  by  the 
congelation  of  humid  vapours,  and  the  consequent  induced  negative 
electricity  of  the  surrounding  portions  of  dry  atmosphere.  It  is  the 
accompanying  indication  of  the  restoration  of  the  electrical  equilibrium, 
which  is  effected  by  the  intervention  and  conducting  power  of  minute 
frozen  particles,  which  particles  are  rendered  luminous  by  the  trans- 
mission of  the  electricity,  and  thereby  give  rise  to  the  phenomenon  of 
the  aurora. — Proceedings  of  the  British  Association. 


FOG-RINGS  IN  AMERICA. 

Sir  D.  Brewster  has  read  to  the  British  Association,  a  notice  of 
a  Milk-white  fog  observed  in  1808  ;  but  still  not  of  uncommon 
occurrence  in  America.  The  vessel  in  which  was  the  observer  and 
correspondent  of  Sir  D.  Brewster,  was  compelled,  by  the  density  of  the 
fog,  to  bring  up.  After  some  time,  it  was  remarked  that  it  would 
soon  now  be  clear,  as  the  fog-eater  was  come.  This  was  pointed  out 
to  be  a  ring  of  thicker  fog,  with  an  internal  ring  of  prismatic  colours. 
This  peculimrity  lasted  about  twenty  minutes,  and  then  the  fog 
entirely  cleared  away  :  the  next  day  was  a  severe  frost.  The  idea  of 
an  ice-bow,  or  prismatic  halo,  Sir  David  said,  naturally  occurs  for 
explanation. 
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CLIMATE  OF  EUROPE  AND  AMERICA. 

Dr.  Forry  thus  concludes  a  series  of  elaborate  Researches  in 
Elucidation  of  the  Distribution  of  Heat  over  the  Globe. 

The  fallacy  of  the  opinion  which  ascribes  the  mild  climate  of 
Europe  to  the  influence  of  agricultural  improvement,  becomes  at 
once  apparent,  when  it  is  considered,  that  the  region  of  Oregon  lying 
west  of  the  Rocky  Mountains,  which  continues  in  a  state  of  primitive 
nature,  has  a  climate  even  milder  than  that  of  highly  cultivated 
Europe  in  similar  latitudes ;  and,  again,  China,  situated  like  the 
United  States  on  the  eastern  coast  of  a  continent,  though  subjected 
to  cultivation  for  several  thousand  years,  possesses  a  climate  as 
rigorous,  and  some  assert  even  more  so,  than  that  of  the  United 
States  proper,  on  similar  parallels. 

It  is  thus  sufficiently  obvious,  that  the  most  diverse  climatic 
phenomena  on  the  same  parallels  lind  an  explanation  in  the  local 
influences  of  physical  geography  ;  and  that,  contrary  to  the  opinion  of 
Lyell,  even  the  apparent  anomaly  presented  by  the  mild  climate  of 
Europe,  and  by  the  climatic  rigour  of  eastern  North  America,  but 
confirms  the  harmony  of  these  laws  throughout  the  globe.  But  to 
explain  this  supposed  exception  to  the  general  law,  it  has  even  been 
found  necessary,  as  appears  by  a  recent  treatise  on  Comets,  by  M. 
Arago,  to  have  recourse  to  the  action  of  one  of  these  bodies. 

As  soon  as  the  Northern  regions  of  America,''  he  says,  "  were 
discovered,  it  was  remarked  by  the  navigators,  that  at  the  same 
latitude  they  were  much  colder  than  those  of  Europe.  This  fact, 
which  could  not  be  satisfactorily  explained  by  the  astronomic  theory 
of  climates,  engaged  the  attention  of  many  naturalists,  and  among 
others,  of  Halley.  According  to  that  celebrated  philosopher,  a  comet 
had  formerly  struck  the  earth  obliquely,  and  changed  the  position  of 
its  axis  of  rotation.  In  consequence  of  that  event,  the  North  Pole, 
which  had  originally  been  very  near  to  Hudson's  Bay,  was  changed  to 
a  more  easterly  position  ;  but  the  countries  which  it  abandoned  had 
been  so  long  a  time,  and  so  deeply  frozen,  that  evident  vestiges  still 
remain  of  its  ancient  polar  rigour.  A  long  series  of  years  would  be 
required  for  the  solar  action  to  impart  to  the  northern  parts  of 
the  new  continent  the  climate  of  their  present  geographical  position." 

Fortunately,  our  knowledge  of  meteorology  is  now  sufficiently 
advanced  to  enable  us  to  laugh  at  this  crude  explanation  of  a  change 
in  the  position  of  the  terrestrial  axis  resulting  from  the  concussion  of  a 
comet. — American  Journal  of  Sciences  and  Arts,  Vol.  xlvii.  No.  2. 


LUNAR  PERIODICITIES. 

The  following  is  an  abstract  of  a  paper  read  to  the  British 
Association: — On  remarkable  Lunar  Periodicities  in  Earthquakes, 
extraordinary  Oscillations  of  the  Sea,  and  great  Atmospheric 
Changes." 

The  following  nine  remarkable  days  are  separated  from  one  another 
by  intervals  of  almost  exactly  four  lunations  each. 
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Nov.  9,^1842.— Earthquake  at  Montreal,  and  other  parts  of  Canada,  and 
"the  waters  of  the  St.  Lawrence  violently  agitated." 

March  10,  1843.— Earthquake  at  Manchester.  On  the  preceding  day  the 
barometer  at  Chiswick  was  30-380,  higher  than  for  49  days  before,  and  179 
days  afterwards. 

July  5,  1843.— Extraordinary  oscillation  of  the  sea  in  Penzance,  Plymouth, 
Scotland,  &c.  and  a  great  thunderstorm  throughout  the  island.  Thermometer 
at  Chiswick  88°,  the  maximum  for  the  year. 

Oct.  30,  1843.— Another  such  oscillation  at  Penzance  and  Plymouth,  the 
barometer  at  Penzance  on  this  as  well  as  the  former  occasion  being  at  a 
minimum. 

Feb.  26, 1844.— Barometer  at  Chiswick  28*624,  lower  than  for  409  days  be- 
fore and  ever  since.  At  Penzance  it  was  28"50,  having  fallen  nearly  two 
inches  in  36  hours. 

The  30th  of  October  and  the  26th  of  February  now  mentioned  were  nearly 
the  same  days  of  the  year  as  the  1st  of  November,  1755  (so  memorable  for  the 
oscillations  of  the  sea  in  Europe,  Africa,  and  America),  and  the  27th  of  Feb- 
ruary following,  remarkable  for  similar  oscillations  on  the  western  coast  of 
England. 

June  23,  1844.— An  unusually  severe  and  protracted  thunderstorm  this 
evening  throughout  Cornwall  and  Dumfriesshire,  and  on  the  following  morn- 
ing at  Boston  and  Liverpool.  Thermometer  at  Chiswick  91°,  highest  for  the 
year,  except  one  day  in  July. 

Oct.  18,  1844.— The  town  of  Buffalo  on  Lake  Erie  almost  destroyed  by  a 
hurricane.  This  was  precisely  twenty-four  mean  lunations  after  the  earth- 
quake in  that  neighbourhodd  already  mentioned.  The  maximum  of  the 
thermometer  at  Chiswick  was  this  day  less  by  3"  than  for  several  months  be- 
fore, and  the  barometer  there  was  at  a  minimum  of  28*94,  lower  than  since 
the  26th  of  February. 

Feb.  12,  1845. — The  greatest  degree  ofcold  experienced  in  England  probably 
during  the  present  century.  At  Blackheath,  at  half-past  7  a.m.  the  ther- 
mometer was  33^"  below  the  freezing  point ;  at  Chiswick  it  was  35"  below 
that  point.  The  Barometer  at  Chiswick  was  30'409  higher  than  for  nine 
months  before,  except  on  the  21st  of  December. 

June  13, 1845.— Extraordinary  oscillation  of  the  sea  in  Kent*,  and  a  "  ter- 
rific" thunderstorm  at  Chatham.  The  12th  was  the  hottest  day  of  the  year 
at  Chiswick  and  in  Cornwall,  the  thermometer  at  the  former  place  being  85", 
and  at  Pencarrow  in  Cornwall  94°. 

The  above  is  a  series  of  nine  most  remarkable  days,  the  average 
successive  intervals  between  which  are  almost  exactly  118  days,  or 
four  mean  lunations  each  ;  and  not  one  of  the  phenomena  for  which 
these  nine  days  are  remarkable  is  so  distant  as  forty-eight  hours  from 
the  moon's  first  quarter.  The  above  series  also  exhibits  the  striking 
fact,  that  in  three  successive  summers,  three  remarkable  days  have 
occurred  each  at  the  moon's  first  quarter  nearest  the  solstice  (viz.  the 
5th  of  July  1843,  and  23d  of  June  1844,  and  the  13th  of  July  1845), 
the  first  and  the  last  of  which  are  distinguished  by  extraordinary 
oscillations  of  the  sea,  and  dreadful  thunderstorms,  while  the  second 
is  memorable  for  a  thunderstorm  as  extensive,  perhaps,  as  that  of  the 
first  of  the  three  days  now  mentioned  was  the  hottest  of  the  year ;  the 
second  the  hottest  except  one  of  the  year  ;  and  the  third  was  next  to 
the  hottest  day  of  the  year.    The  author's  attention  was  drawn  to  the 

*  This  was  observed  at  Folkstone  at  4  p.m.  and  is  thus  described  in  the 
newspapers  :  "  The  tide  then  flowing  changed  to  ebbing  three  different  and 
continuous  times,  causing  much  agitation  of  the  sea  at  the  harbour's  mouth. 
This  had  been  preceded  by  a  heavy  and  brief  whirlwind  operating  from  the 
S.E.  The  rise  of  the  water  appeared  to  be  about  three  feet,  and  its  sudden 
receding  produced  the  agitation." 
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iLtsrval  of  118  days  or  4  lunations  by  having  observed  that  number 
of  days  between  the  two  oscillations  of  the  sea  already  mentioned  at 
and  after  the  great  earthquake  of  the  1st  of  November,  1755,  and 
119  days  between  those  at  and  after  the  great  earthquake  of  Sist  of 
March,  1761. 

Examples  of  similar  remarkable  occurrences  at  intervals  of  single 
lunations,  w^ere  then  given,  instancing  particularly  the  two  recent 
earthquakes  in  Mexico  of  the  9th  of  March  and  the  7th  of  April  ;  and 
noticing  that  on  the  day  of  the  first  of  these  earthquakes  a  shock  was 
felt  in  Scotland  near  Glasgow,  and  a  most  singular  appearance  of  the 
sun  was  observed  at  Cambridge,  which  we  noticed  in  our  Gazette  of 
22d  March  last. 

It  is  also  stated,  in  reference  to  the  known  shocks  of  the  earth  and 
the  oscillations  of  the  sea  in  Cornwall  during  the  last  century  (and 
they  are  only  six),  that  the  interval  between  any  two  of  them  is  almost 
exactly  some  multiple  of  a  lunation.  So  it  is  also  between  any  two  of 
the  six  which  have  occurred  in  the  present  century  except  one,  with 
which  single  exception  they  have  all  happened  at  or  near  the  moon's 
first  quarters. — Literary  Gazette^  No.  1194. 


EARTHQUAKES  AND  THE  MOON, 

Mr.  R.  Edmunds,  Jun.,  has  communicated  to  the  Royal  Geogra- 
phical Society  of  Cornwall,  his  investigations  of  the  cause  of  Earth- 
quakes, which  he  concludes  with  the  following  paragraph  : — It  has 
been  seen  that  earthquakes,  oscillations  of  the  sea,  great  atmospherical 
changes,  and  electrical  phenomena,  are  closely  connected  with  each 
other  ;  and  I  have  endeavoured  to  shew  that  they  may  all  result  from 
the  action  of  the  moon.  In  support  of  this  hypothesis,  I  have 
noticed  two  oscillations  of  the  sea,  at  and  after  the  great  earthquake 
of  1755,  and  two  others,  at  and  after  the  great  earthquake  of 
1761  ;  the  interval,  in  each  case,  being  four  lunations.  I  have  also, 
in  Table  I.,  noticed  eleven  other  such  intervals — six  following  each 
other  in  one  series,  and  five  in  another.  Each  of  the  thirteen  days 
forming  these  two  series,  was  remarkable  for  an  earthquake,  oscillation 
of  the  sea,  or  some  very  unusual  state  of  the  atmosphere,  except  on 
one  occasion,  when,  however,  an  eruption  of  Vesuvius  took  place.  In 
the  same  Table  are  many  other  similarly  remarkable  days,  forming 
series  of  periods  of  single  lunations,  or  of  half  or  quarter  lunations. 
All  the  remarkable  days  in  Tables  I.  and  IV.,  as  well  as  those  in  the 
last  two  pages,  connected  with  the  earthquakes  in  Cornwall,  occurred 
at  or  near  the  moon's  quarters,  and  generally  at  or  near  her  first 
quarters.  But  the  remarkable  days  in  Tables  II.  and  III.  did  not 
ha})pen  near  any  of  the  four  quarters,  yet  are,  nevertheless,  connected 
with  each  other  by  single  lunations  ;  so  that  the  phenomena  which 
occurred  on  these  days  were  apparently  as  much  influenced  by  the 
action  of  the  moon  as  those  which  happened  at  or  near  her  quarters." 

PHYSIOGNOMY  OF  THE  EARTH's  SURFACE. 

One  of  the  most  valuable  contributions  to  physical  science;  during 
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the  past  year,  has  been  the  publication  of  Baron  von  Humboldt's 
Kosmos,  Vol.  I.,  whence  we  extract  a  few  striking  passages  : — In  the 
present  state  of  the  surface  of  our  planet,  the  area  of  the  solid  land 
bears  to  that  of  the  sea  the  proportion  of  1  to  2|  (according  to  Rigaud* 
of  100  to  270.)  The  islands  form  scarcely  of  the  continental 
masses.  The  latter  are  so  unequally  distributed,  that  they  form  three 
times  as  much  land  in  the  northern  hemisphere  as  in  the  southern. 
The  southern  hemisphere,  therefore,  is  peculiarly  and  predominantly 
oceanic.  From  40°  S.L.  to  the  antarctic  pole,  the  crust  of  the  earth 
is  almost  entirely  covered  with  water.  The  liquid  element  is  just  as 
predominant,  and  is  only  interrupted  by  widely- scattered  groups  of 
islands,  between  the  east  coast  of  the  old  and  the  west  coast  of  the  new 
world.  The  learned  hydrographer,  Fleurieu,  has  very  properly  dis- 
tinguished this  vast  basin  of  the  sea  by  the  name  of  the  great  ocean. 
Within  the  tropics,  it  includes  a  space  of  145°  of  longitude.  The 
southern  and  western  hemispheres  (reckoning  westward  from  the 
meridian  of  Tenerifie)  are.  therefore,  the  regions  containing  the  most 
water  of  the  whole  surface  of  the  globe. 

These,  then,  are  the  principal  facts  regarding  the  relative  quantity 
of  the  solid  land  and  the  sea,  a  relation  which  so  powerfully  influences 
the  distribution  of  temperature,  the  variations  in  the  pressure  of  the 
air,  the  direction  of  the  winds,  and  the  amount  of  moisture  in  the  at- 
mosphere,— the  last  being  a  feature  which  acts  very  essentially  on 
vegetation.  When  we  reflect  that  an  extent  of  nearly  three-fourths  of 
the  surfacef  of  our  planet  is  covered  with  v/ater,  we  are  the  less  sur- 
prised at  the  imperfect  state  of  meteorology  up  to  the  present  century  : 
an  epoch  in  which,  for  the  first  time,  a  considerable  number  of  accurate 
observations  on  the  temperature  of  the  sea  in  different  latitudes,  and 
in  difl^erent  seasons,  were  obtained,  and  numerically  compared  with 
one  another. 

We  can,  to  a  certain  extent,  determine,  from  the  estimated  amounts, 
where  the  plutonic  force  of  the  interior  of  the  globe  has  operated  with 
greatest  power  in  elevating  continental  masses. 

The  following,  on  plutonic  agency,  is  striking  : — There  is  nothing 
to  assure  us  that  the  same  plutonic  forces  may  not,  in  the  course  of 
future  ages,  make  additions  to  the  systems  of  mountains  of  different 
degrees  of  antiquity,  and  having  different  directions,  as  they  are 
enumerated  by  Elie  de  Beaumont.  Why  should  the  crust  of  the 
earth  have  already  lost  the  property  of  becoming  elevated  or  folded  ? 
The  mountain-systems  of  the  Alps  and  of  the  Andes,  which  were 
almost  the  last  that  made  their  appearance,  have  elevated  colossal 

*  Transactions  of  the  Cambridge  Philosophical  Society,  vol.  vi.,  p.  2,  1837, 
p.  297.   According  to  other  authorities  the  proportion  is  as  100  :  284. 

t  During  the  middle  aj^es  an  opinion  prevailed  that  sea  covered  only  the 
one-seventh  part  of  the  surface  of  the  earth  ;  an  idea  which  Cardinal  D'Ailly 
{Imago  Mundi,  cap.  8)  founded  on  a  passage  in  the  Apocrypha.  Columbus, 
who  always  drew  his  cosmolojcical  knowledge  from  the  w(^ks  of  the  Cardinal, 
had  agreat  interest  in  defending  this  opinion  as  to  the  smallness  of  the  sea, 
to  which,  no  doubt,  the  misunderstood  expression  of  the  "  River  Ocean  "  had 
led.    Vide  Humholdty  Exam.  Critique  deVHist.  dela  Geographies  t.  i.,  p.  186. 
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masses  in  Mont  Blanc  and  Monte  Rosa,  in  Sorata,  Illimani,  and 
Chimborazo,  masses  which  do  not  at  all  lead  to  the  conclusion  that 
there  had  been  a  diminution  in  the  intensity  of  subterranean  power. 
All  the  phenomena  of  geognosy  indicate  a  periodical  alternation  of 
activity  and  tranquillity.*  The  repose  which  we  now  enjoy  is  only 
apparent.  Earthquakes,  which  agitate  the  surface  of  the  earth  in 
every  region  under  heaven,  and  in  every  kind  of  rock — the  rising  of 
Sweden,  and  the  production  of  new  volcanic  islands,  do  not  give 
evidence  in  favour  of  the  tranquillity  of  the  earth.f — (Translated  in 
Jameson^ s  Journal ^  No.  77.) 


ORIGIN  OF  VOLCANOES. 

If,  in  many  languages,  Volcanoes  are  properly  designated  burn- 
ing mountains,  it  would  still  be  a  great  mistake  to  suppose  that  they 
were  produced  by  any  gradual  accumulation  of  the  streams  of  lava 
that  have  flowed  from  them :  their  origin  appears  to  be  much  more 
generally  the  consequence  of  a  sudden  upheaval  of  tenacious  masses 
of  trachyte  or  augitic  rock,  including  polychromatic  [Labrador]  fel- 
par.  The  measure  of  the  upheaving  force  reveals  itself  in  the  heights 
4  of  the  volcano  ;  and  this  is  so  different,  that  in  one  case  it  is  a  mere 
hillock  (as  in  Cosima,  one  of  the  Japanese  Kuriles)  ;  in  another,  it  is 
a  cone  that  rises  to  an  elevation  of  18,000  feet.  It  has  seemed  to  me 
as  if  the  relative  height  had  a  great  influence  upon  the  frequency  of 
the  eruptions  ;  as  if  these  were  much  more  common  in  the  lower  than 
the  loftier  volcanoes.  I  will  call  attention  to  the  following  series  : — 
Stromboli  (2175  feet  high),  Gucamayo,  in  the  province  of  Quiros, 
which  thunders  almost  every  d^y  (I  have  frequently  heard  it  in  Chilo, 
near  Quito,  at  a  distance  of  22  Gel-man  miles),  Vesuvius  (3637  feet 
high),  ^tna  (10,200  feet  high),  the  Peak  of  Teneriffe  (11,424  feet 
high),  and  Cotopaxi  (17,892  feet  high).  If  the  focus  of  these  seve- 
ral volcanoes  be  at  the  same  depth  helow  the  surface,  a  greater  force 
will  be  required  to  raise  the  molten  masses  to  a  six  or  eight  times 
higher  level.  Whilst  the  low  Stromboli  (Strongyle)  has  laboured  in- 
cessantly, at  least  since  the  times  of  the  Homeric  traditions,  and 
serves  as  a  light-house  to  the  Tyrrhenian  Sea,  guiding  the  seaman  with 
its  fiery  signal  on  his  course,  the  more  lofty  volcanoes  are  character- 
ized by  lengthened  periods  of  repose.  Tiie  eruptions  of  the  greater 
number  of  the  colossal  Volcanoes  that  crown  the  Andes  occur  at  in- 
tervals almost  of  a  century  apart. — From  Baron  Humboldt's  Kosmos, 


THE,  VOLCANIC  STORM. 

Water  and  mud,  which,  in  the  volcanoes  of  the  Andes,  do  not 
pour  down  from  the  crater  itself,  but  from  cavities  in  the  trachytic 
mass  of  the  mountains,  ought  not,  consequently,  in  the  strict  sense 
of  the  phrase,  to  be  reckoned  among  the  number  of  proper  volcanic 

*  Vide  the  Second  Geoloj^ical  Letter  from  Elie  de  Beaumont  to  Alexander 
von  Humboldt,  in  Poggendorff^s  Annaletiy  vol.  xxv.  pp.  1-.58. 

t  From  Kosmos  Entvmrf  einer  Physischen  Weltbeschreibung  von  Alexander 
von  Humboldt,  vol.  i.,  p.  301.  1845. 
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pheiwmena.  They  are  only  mediately  connected  with  the  activity  of 
volcanoes,  nearly  in  the  same  manner  as  the  irregular  meteorological 
process,  which,  in  my  early  writings,  I  have  spoken  of  nnder  the  title 
of  Volcano  Storm.  The  hot  watery  vapour  which  rises  from  the 
crater,  and  mingles  with  the  atmosphere  during  the  eruption,  forms  a 
cloud  as  it  cools,  with  which  the  column  of  ashes  and  fire,  many 
thousand  feet  in  height,  is  surrounded.  So  sudden  a  condensation  of 
vapour,  and  the  production  of  a  cloud  of  enormous  superficial  dimen- 
sions, increase  the  electrical  tension,  as  Gay  Lussac  has  shewn. 
Forked  lightnings  dart  from  the  column  of  ashes,  and  the  rolling 
thunder  of  the  volcanic  storm  is  then  plainly  distinguished  from  the 
rumbling  in  the  interior  of  the  mountain.  This  was  well  observed 
towards  the  end  of  the  eruption  of  Vesuvius,  in  the  month  of  October 
1822.  The  lightning  which  proceeded  from  the  volcanic  steam -cloud 
of  the  Katlagia  burning  mountain  in  the  island  of  Iceland,  according 
to  Olafsen's  account,  upon  one  occasion  (17th  October,  1755)  killed 
eleven  horses  and  two  men. — From  Baron  Humboldt's  Kosmos, 


HOT  SPRINGS,  BY  HUMBOLDT. 

Hot  Springs,  burst  out  of  the  most  diversified  mineral  strata; 
the  hottest  of  all  the  permanent  springs  which  have  yet  been  ob- 
served, and  which  I  myself  discovered,  flow  remote  from  all  volcanoes. 
I  here  refer  to  the  Aguas  calientes  des  Las  Trincheras  between  Porto 
Cabello  and  New  Valencia,  in  South  America,  and  to  the  Aguas  de 
Comangillas,  near  Guanaxuato,  in  Mexico.  The  first  spring,  issuing 
from  granite,  indicated  90*3°  C.;  the  second,  which  issues  from 
basalt,  shewed  96*4^  C.  The  depth  of  the  source  of  water  of  these 
temperatures,  from  what  we  know  of  the  law  of  increase  of  tempera- 
ture in  the  interior  of  the  earth,  must  probably  be  about  6700  feet 
(more  than  half  a  geographical  mile).  If  the  cause  of  the  heat  of 
thermal  springs,  as  well  as  of  active  volcanoes,  be  the  universally  dif- 
fused heat  of  the  earth,  then  would  rocks  produce  an  effect  only 
through  their  capacity  for,  and  their  power  of  conducting,  heat. 
The  hottest  of  all  the  permanent  springs,  those,  namely,  from  95^  td 
97^  C.  (204^  to  207-6°  F.),  it  is  remarkable,  are  the  purest,  are 
those  that  contain  the  smallest  quantity  of  mineral  matter  in  solution. 
Their  temperature  appears,  on  the  whole,  to  be  less  permanent  than 
that  of  springs  between  50*^  and  74^  C,  the  invariableness  of  which; 
both  in  regard  to  temperature  and  mineral  impregnation,  has  been 
maintained  so  wonderfully,  within  the  confines  of  Europe  at  least, 
during  the  last  fifty  or  sixty  years,  i.  9.  since  accurate  thermometrical 
observation  and  chemical  analyses  were  made.  Boussingault  found 
that  the  thermal  springs  of  Las  Trincheras  had  risen  in  temperature, 
in  the  course  of  twenty-three  years  (from  1800,  when  my  journey  was 
performed,  to  1823),  from  93*3^  to  97°  C.  This  very  smoothly- 
flowing  spring  is,  consequently,  at  this  time  7°  C.  higher  in  tempera- 
ture than  the  intermitting  Geyser  and  Strokr,  the  temperature  of 
which  has  been  lately  more  carefully  ascertained  by  Krug  of  Nidda. 
One  of  the  most  remarkable  proofs  of  the  origin  of  these  hot  springs 
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being  due  to  the  percolation  of  cold  meteoric  water  into  the  interior 
of  the  earth,  and  its  contact  there  with  a  volcanic  focus,  was  presented 
in  the  preceding  century,  in  connexion  with  the  volcano  of  Jorullo  in 
Mexico,  which  was  unknown  to  geography  till  after  my  South  Ameri- 
can journey.  When  this  mountain  suddenly  made  its  appearance  in 
September  1759,  rising  to  a  height  of  1580  feet  above  the  surround- 
ing level,  the  two  small  streams  Rios  de  Cuitimba  y  de  San  Pedro  dis- 
appeared ;  but  some  time  afterwards  they  made  their  appearance 
again,  under  the  dreadful  shocks  of  an  earthquake,  as  hot  springs. 
In  1803,  I  found  their  temperature  658^  C. 

The  observations  made  by  Arago  in  1821,  that  the  deeper  Artesian 
wells  are  the  warmer,  was  the  first  means  of  throwing  a  great  light 
upon  the  origin  of  thermal  springs,  and  led  to  the  discovery  of  the 
law  of  the  increase  of  the  temperature  of  the  earth  according  to  the 
depth.  It  is  remarkable,  and  only  noticed  in  very  recent  times,  that 
St.  Patricius,  probably  Bishop  of  Pertusa,  was  led  to  a  very  correct 
view  of  the  phenomenon  which  presented  itself  in  the  appearance  of 
hot  springs  near  Carthage,  at  the  end  of  the  third  century.  When 
questioned  as  to  the  cause  of  the  boiling-hot  water  which  poured  out 
from  the  earth,  he  answered : — Fire  is  nourished  in  the  clouds,  and 
in  the  interior  of  the  earth,  as  Etna,  and  another  mountain  in  the 
neighbourhood  of  Naples,  inform  you.  The  subterranean  waters  rise 
as  through  syphons  ;  and  the  cause  of  the  heat  of  hot  springs  is  this  : 
the  waters  that  are  remote  from  the  subterraneous  fires  show  them- 
selves colder  ;  those  that  flow  in  closer  proximity  to  the  fire, 
warmed  by  it,  bring  an  insupportable  heat  to  the  surface  which  we 
inhabit." — From  Baron  Humboldt's  Cosmos, 


SENSATION  AT  GREAT  HEIGHTS. 

Dr.  le  Pileur  has  submitted  to  the  Paris  Academy  of  Sciences, 
a  paper  on  the  Sensation  experienced  at  Great  Heights  ;  and  which  has 
been  called  by  various  medical  writers  the  mal  de  montagne,  De 
Saussure,  Humboldt,  Boussingault,  and  many  other  travellers,  have 
related  the  sensations  which  they  felt,  and  which,  generally  speaking, 
were  acceleration  of  the  pulse,  prostration  of  strength,  loss  of  appetite, 
nausea,  vomiting,  and  other  results  similar  to  those  of  sea-sickness. 
Dr.  le  Pileur,  in  giving  an  account  of  the  ascent  of  Mont  Blanc,  which 
he  accomplished  with  Messrs.  Bravais  and  Martins,  in  August  last, 
confirms  the  description  given  by  other  persons  of  these  sensations 
when  at  great  heights  above  the  level  of  the  sea.  The  doctor  and  his 
companions  suffered  most  during  the  first  hour  after  their  arrival  at 
the  summit  of  the  mountain.  In  the  second  hour  they  felt  better,  and 
after  that  they  suffered  very  little,  but  they  had  no  appetite  during  the 
whole  of  the  time  that  they  were  at  a  height  exceeding  4,000  metres. 
The  author  distinguishes  between  the  sensations  created  by  the  mere 
fatigue  of  ascension  and  those  which  are  caused  by  the  atmosphere  in 
elevated  posttions — the  latter  are  the  acceleration  of  the  pulse,  the  loss 
of  appetite,  and  sometimes  somnolency. — Athen(Bum^  No.  916. 
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TEMPERATURE  OF  MAN. 

I  1)r.  Davy  having  in  a  former  paper  shown  that,  contrary  to  a 
commonly-received  opinion,  the  Temperature  of  the  Human  Body,  as 
measured  by  a  thermometer  placed  under  the  tongue,  is  not  a  constant 

I  one,  the  author  has  resumed  the  inquiry,  and  gives,  in  the  present 
paper,  the  results  of  numerous  observations  made  with  a  particular 
instrument  constructed  for  the  purpose,  admitting  of  minute  accuracy, 
(each  degree  of  the  scale  being  divided  into  ten  parts),  and  when  used 
with  the  precautions  pointed  out,  affording  satisfactory  indications  in 
many  problems  which  may  be  proposed  relative  to  the  temperature  of 
man,  &c.,  and  confines  himself  to  a  small  number,  offering  the  informa- 
tion he  brings  forward  only  as  a  preliminary  contribution  in  aid  of  their 
solution. 

The  paper  is  divided  into  seven  sections. 

The  first  treats  of  variations  of  temperature  during  the  twenty-four 
hours.  The  author  finds  from  his  observations,  that  the  temperature 
is  highest  in  the  morning,  on  rising  after  sleep  ;  that  it  continues  high, 
but  fluctuating,  till  the  evening  ;  and  that  it  is  lowest  about  midnight^ 
ranging  on  an  average  from  98*7  to  97'9. 

The  second,  of  variations  during  the  different  seasons.  These,  he 
finds,  bear  some  relation  to  the  temperature  of  the  air,  but  less  than 
might  be  expected  ;  which  he  attributes  to  the  majority  of  the  observa- 
tions having  been  made  within  doors,  under  circumstances  peculiarly 
favourable  to  uniformity. 

The  third,  of  the  influence  of  active  exercise  on  the  temperature. 
The  effect  of  this,  when  not  carried  to  the  length  of  exhausting  fatigue, 
he  finds  to  be  elevating  ;  and  that  the  augmentation  is,  within  a  certain 
limit,  proportional  to  the  degree  of  muscular  exertion. 

The  fourth,  of  passive,  such  as  carriage  exercise.  The  effect  of 
this  in  a  cool  air,  contrary  to  that  of  quick  walking  or  riding,  would 
appear  to  be  lowering. 

The  fifth,  of  abstinence  from  all  exercise  in  a  cold  atmosphere. 
This  he  finds  to  be  depressing  in  a  still  greater  degree  ;  sitting  in  a 
cold  church  has  occasioned  a  reduction  of  temperature  from  1°  to  2°, 
the  air  of  the  church  being  from  42°  to  32° 

The  sixth,  of  sustained  attention  or  exertion  of  mind.  This  would 
appear  to  have  the  effect  of  raising  the  temperature,  but  in  a  much 
less  degree  than  bodily  exercise. 

The  seventh,  of  taking  food.  It  would  appear  that  a  light  meal, 
such  as  breakfast,  alters  very  little  the  temperature,  whilst  a  heavy 
meal,  such  as  dinner  with  wine,  tends  to  lower  it. 

The  conclusion  drawn  by  the  author  from  his  observations,  con- 
sidered in  their  greatest  generality,  is,  that  the  temperature  of  man  is 
constantly  fluctuating  within  a  certain  limit ;  regularly  during  the 
twenty-four  hours  ;  and  irregularly  according  to  the  operation  of  certain 
disturbing  circumstances. 

Should  multiplied  observations  give  similar  results,  he  infers  that 
they  will  admit  of  many  applications,  both  as  regards  the  regulation 
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of  clothing,  the  warming  of  apartments,  and  possibly  the  prevention 
and  cure  of  diseases — conducive  alike  to  increase  our  comfort  and  health. 

Tables  are  appended,  containing  a  series  of  observations  extending 
through  eight  months,  in  which  not  only  the  temperature  of  the  body 
is  noticed,  but  also  the  frequency  of  the  pulse  and  of  respiration,  and 
the  temperature  of  the  air. — Proceedings  of  the  Royal  Society » 


CALCULATING  CHILD. 

M.  Cauchy,  in  the  name  of  a  Committee,  appointed  to  examine 
a  Calculating  Child,''  has  reported  to  the  Paris  Academy  of  Sci- 
ences, that  the  aptitude  of  this  child,  the  young  Prolongeau,  of  Blaye, 
for  calculation  is  really  extraordinary.  He  addressed  to  him  a  great 
number  of  questions,  which  he  resolved  by  the  head,  with  much  fa- 
cility ; — problems  connected  with  the  ordinary  operations  of  arith- 
metic, and  with  the  solutions  of  the  equations  of  the  first  degree.  The 
committee,  after  a  long  examination,  are  persuaded  that  the  faculties 
of  this  child  ought  to  be  cultivated  with  discretion,  and  that  the  per- 
sons who  may  be  charged  with  his  education  should  avoid,  for  several 
years,  applying  him  too  closely  to  the  study  of  mathematics. 


INFUSORIA  IN  VOLCANIC  ROCKS. 

Pe-ofessor  Ehrenberg  formerly  stated  that  he  had  found  micros- 
copic animals  in  flint,  which  had  apparently  been  exposed  to  a  high 
temperature,  from  the  north  of  Ireland ;  and  in  an  earthy  substance 
eaten  by  the  Tunguses,  brought  by  Erman  from  the  Marekan  Moun- 
tains, near  Ocho^tsk,  which  resembled  decomposed  pumice,  and  is 
supposed  to  be  the  decomposed  rock  of  the  Marekanite.  More  re- 
cently, he  has  examined  rocks  from  the  Hochsimmer  volcanic  hill  near 
the  Laacher-See,  in  one  of  which  Noggerath  had  previously  suspected 
the  existence  of  infusory  animals.  Ehrenberg  found  that  not  only  the 
Polirschiefer  of  that  locality  is  entirely  composed  of  siliceous  infu- 
soria, but  also  that  a  considerable  proportion  of  the  tuffs  and  pumice 
conglomerates  is  similarly  constituted.  The  two  latter  rocks,  however, 
contain  the  infusoria  in  a  distinctly  roasted  (gefrittet)  condition. 
Thirty-eight  species  of  Polygastrica  were  found,  of  which  only  two  are 
new ;  and  of  the  thirty-six  known  ones,  thirty-five  belong  to  living 
species,  and  only  one  is  tertiary.  Infusoria  were  also  found  in  the 
pumice  of  the  Kammerbiihl ;  in  the  Trass  of  the  Brohl-Thal ;  in  a 
substance  resembling  adhesive  slate,  which  forms  a  coating  on  clink- 
stone from  the  vicinity  of  the  Hochsimmer ;  and  in  a  pumice  from 
Tollo,  near  Santiago,  in  Chili.  A  rock  from  Arequipa,  in  Peru, 
described  by  Meyen  as  a  decomposed  porphyry,  proves  to  be  a  pure 
infusory  Polirschiefer.  According  to  Meyen,  the  volcana  of  that 
locality  has  never  given  out  lavas,  but  has  only  ejected  pumice.  Many 
pumices  have  been  examined  by  Ehrenberg,  in  which  he  could  dis- 
cover no  organic  remains,  and  some  in  which  he  found  them  only  with 
the  greatest  difficulty. — Leonhard  and  Bronn's  Jahrbuch  ;  Jameson's 
Journal  J  No.  77. 
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MINUTENESS  OF  MATTER. 

Air  can  be  rarefied  so  far  that  the  contents  of  a  cubic  foot  shall  not 
weigh  the  tenth  part  of  a  grain  ;  if  a  quantity  that  would  fill  a  space 
of  the  hundredth  part  of  an  inch  in  diameter  be  separated  from  the 
rest,  the  air  can  still  be  found  there,  and  we  may  reasonably  conceive 
that  there  are  several  particles  present,  though  the  weight  is  less  than 
the  seventeen-hundredth  million  of  a  grain. — Mechanics^  Magazine^ 
No.  1160. 


SCIENTIFIC  PROPHECY. 

Newton  expresses  his  deliberate  opinion,  that  cohesion,  light,  heat, 
electricity,  and  the  communication  of  the  brain  with  the  muscles,  are 
all  to  be  referred  to  one  and  the  same  cause,  an  ether  or  spiritus, 
which  pervades  all  bodies.  We  might  smile  at  such  an  opinion  from 
many  quarters,  and  had  Newton  been  only  the  author  of  the  **  Prin- 
cipia,"  we  might,  perhaps,  think  his  head  a  little  exalted  by  the  ex- 
citement attending  the  close  of  an  arduous  labour  (though  in  truth, 
the  scholium,  from  which  the  above  is  extracted,  does  not  appear  in 
the  first  edition)  ;  but  when  we  remember  his  prediction,  that  the 
diamond  would  be  found  to  be  combustible,  that  the  earth  was  between 
five  and  six  times  its  weight  of  water,  and  others  which  have  turned 
out  correct,  we  feel  something  like  a  presentiment  that  the  opinions 
just  cited  may  in  some  degree  share  the  same  destiny. — Dublin 
Review, 


DOUBLY-REFRACTING  STRUCTURE  OF  TOPAZ. 

Sir  David  Brewster  has  stated  to  the  Royal  Society  of  Edin- 
burgh, that  while  examining  in  polarized  light  some  of  the  crystals 
which  he  had  discovered  in  Topaz,  he  observed  certain  optical  phe- 
nomena, depending  on  a  peculiarity  of  structure.  This  peculiarity  is 
manifested  either  in  the  depolarization  of  light,  when  it  gives  rise  to 
four  quadrants  of  light,  separated  by  the  radii  of  a  black  rectangular 
cross  similar  to  the  central  portion,  or  the  tints  of  the  first  order  in 
the  uniaxal  system  of  polarized  rings,  or  in  the  unequal  refraction  of 
common  light,  which  gives  rise  to  the  mirage  of  a  luminous  point,  in 
the  form  of  concentric  circles  surrounding  the  centre  of  force.  In 
every  case  there  was  found  a  quadrangular  cavity  in  the  centre  of  the 
intersection  of  the  cross,  generally  dark  and  opaque,  but  in  one  case 
having  a  luminous  spot  in  the  centre.  These  cavities  are  from  the 
80^00  to  the  477V0      ail  inch  in  diameter. 

These  cavities  are  quite  distinct  from  all  those  formerly  described 
by  Sir  David  Brewster ;  and  from  the  phenomena  above  described,  he 
concludes  that  the  contents  of  each  cavity  have  exerted  an  elastic  force 
on  the  surrounding  mineral  while  in  a  plastic  state.  In  some  cases 
fissures  are  seen  proceeding  from  the  central  cavities,  but  these  are 
supposed  to  have  been  produced  after  the  mineral  had  become  indu- 
rated, and  had  already  been  subjected,  in  the  plastic  state,  to  the 
pressure  or  force  above  indicated. 
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These  cavities  never  accompany  the  cavities  with  two  fluids,  but 
occur  in  specimens  centaining  numerous  embedded  crystals,  differing 
little  from  Topaz  in  refracting  power. 

Since  the  mineral  must  have  been  plastic  when  it  yielded  to  the 
pressure  here  noticed,  it  cannot  have  been  formed  by  the  aggregation 
of  molecules  having  the  primary  form  of  the  crystals. 

These  considerations,  along  with  others  connected  with  the  crystals, 
which  occur  in  the  cavities  of  Topaz,  have  led  Sir  David  Brewster  to 
adopt  the  idea  of  a  new  and  peculiar  kind  of  crystallization,  to  which 
he  will  soon  direct  attention*. 


ADAPTATION  OF  THE  HUMAN  EYE. 

A  PAPER  has  been  received  by  the  Paris  Academy  of  Sciences,  from 
Dr.  Haldat,  relative  to  the  aptitude  of  the  Human  Eye  to  adapt  itself 
to  the  sight  of  objects  at  various  distances.  A  paper  on  this  subject 
by  Mr.  Forbes,  explained  this  property  of  the  eye,  by  a  change  effected 
in  the  crystalline  lens,  by  the  action  of  the  muscles.  According  to  Mr. 
Forbes,  the  compression  exercised  by  the  muscles  is  transmitted  to  the 
lens  by  the  medium  of  the  fluids  which  surround  it.  M.  Haldat,  how- 
ever, declares  that  this  explanation  is  inadmissible,  on  account  of  the 
small  volume  of  the  muscles,  and  the  disadvantageous  disposition  of 
their  insertions ;  and  asserts  that  the  invariability  of  the  form  of  the 
cornea,  established  by  Dr.  Young,  is  sufficient  to  refute  the  theory 
of  Mr.  Forbes.  M.  Haldat  submitted  the  eye  of  a  sheep  to  a  pressure, 
transmitted  by  a  liquid^  far  exceeding  in  power  the  pressure  exercised 
by  the  ocular  muscles.  This  eye  had  been  previously  opened  in  the 
centre  of  its  posterior  hemisphere,  and  furnished  with  a  watch-glass 
slightly  greased,  to  supply  the  retina,  which  had  been  removed. 
Whatever  pressure  was  exercised  by  means  of  a  piston,  no  change  was 
observable  in  the  pureness  of  the  image,  from  which  M.  Haldat  con- 
cludes, that  a  pressure  superior  to  that  which  the  muscles  can  effect 
has  no  influence  over  the  form  of  the  crystalline. 


COLOUR  MUSIC. 

This  is  the  title  of  a  little  book  recently  published  by  D.  Jameson, 
illustrative  of  a  new  method  of  Teaching  Music  by  Colours. 

This  easy  art  is  not  yet  much  known.  Children  learn  in  five 
minutes  to  play  the  piano  forte  at  sight — excepting,  of  course,  the 
manual  dexterity  only  acquired  by  practice. 

The  plan  is  to  paint  the  colours  of  the  rainbow,  viz.  red,  orange, 
yellow,  green,  blue,  purple,  and  violet,  on  the  keys  of  the  instrument, 
and  the  half  colours  on  the  flats  and  sharps.  The  last  octave  on  the 
right  hand  is  coloured  up  to  a  quarter  of  an  inch,  and  so  on,  a  quarter 
of  an  inch  deeper  every  octave,  until  the  colours  on  the  keys  of  the 
extreme  bass  octave  are  two  inches  high.  When  the  keys  are  coloured 
the  learner  can  play  one  of  the  coloured  tunes  by  merely  touching 
keys  of  the  same  colours  and  heights  he  sees  in  the  book,  and  timing 

*  See  the  announcement  of  this  discovery,  in  the  Year-book  of  Facts,  1845, 
p.  136. 
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according  to  length.  He  has  three  things  to  remember, — colour-  is 
key,  height  is  octave,  and  length  is  time. 

There  are  several  coloured  tunes,  beautifully  arranged,  at  the  end  of 
the  book. 

The  system  is  supported  by  perhaps  the  most  perfect  analogy  in 
nature.  The  three  primitive  colours  analogise  to  the  three  primitive 
sounds — length  to  time — height  to  octave.  These  are  the  chief  fea- 
tures of  analogy.    The  minor  details  equally  coincide. 

RELATION  BETWEEN  HEAT  AND  MECHANICAL  POWER. 

Mr.  J.  R.  Joule  has  submitted  to  the  British  Association  the  fol- 
lowing experiments,  to  prove  *'  the  Existence  of  an  Equivalent  Re- 
lation between  Heat  and  the  ordinary  Forms  of  Mechanical  Power.'' 

The  apparatus  exhibited  to  the  Association  consisted  of  a  brass  pad- 
dle-wheel working  horizontally  in  a  can  of  water.  Motion  could  be 
communicated  to  this  paddle  by  means  of  weights,  pulleys,  &c.  The 
paddle-wheel  used  by  Rennie  in  his  experiments  on  the  friction  of 
water,  (Phil.  Trans.  1831,  plate  xi.  fig.  1)  was  somewhat  similar. 
Mr.  Joule  employed,  however,  a  greater  number  of  ''floats,"  and 
also  a  corresponding  number  of  stationary  floats,  in  order  to  prevent 
the  rotatory  motion  of  the  water  in  the  can. 

The  paddle  moved  with  great  resistance  in  the  can  of  water,  so  that 
the  weights  (each  of  four  pounds)  descended  at  the  slow  rate  of  about 
one  foot  per  second.  The  height  of  the  pulleys  from  the  ground  was 
twelve  yards,  and  consequently,  when  the  weights  had  descended 
through  that  distance,  they  had  to  be  wound  up  again  in  order  to  re- 
new the  motion  of  the  paddle.  After  this  operation  had  been  re- 
peated sixteen  times,  the  increase  of  the  temperature  of  the  water  was 
ascertained  by  means  of  a  very  sensible  and  accurate  thermometer. 

A  series  of  nine  experiments  was  performed  in  the  above  manner, 
and  nine  experiments  were  made  in  order  to  eliminate  the  cooling  or 
beating  effects  of  the  atmosphere.  After  reducing  the  result  to  the 
capacity  for  heat  of  a  pound  of  water,  it  appeared  that  for  each  degree 
of  heat  evolved  by  the  friction  of  water,  a  mechanical  power  equal  to 
that  which  can  raise  a  weight  of  890  lbs.  to  the  height  of  one  foot  had 
been  expended. 

The  equivalents  Mr.  Joule  has  already  obtained  are, — 1st,  823  lbs. 
derived  from  magneto-electrical  experiments;  2d,  795  lbs.  deduced 
from  the  cold  produced  by  the  rarefaction  of  air;  and  3d,  774  lbs. 
from  experiments,  (hitherto  unpubHshed,)  on  the  motion  of  water 
through  narrow  tubes.  This  last  class  of  experiments  being  similar  to 
that  with  the  paddle-wheel,  we  may  take  the  mean  of  774  and  890,  or 
832  lbs.  as  the  equivalent  derived  from  the  friction  of  water.  In  such 
delicate  experiments,  where  one  hardly  ever  collects  more  than  half  a 
degree  of  heat,  greater  accordance  of  the  results  with  one  another  than 
that  above  exhibited  could  hardly  have  been  expected.  Mr.  Joule 
therefore  concludes  that  the  existence  of  an  equivalent  relation  between 
heat  and  the  ordinary  forms  of  mechanical  power  is  proved  ;  and  as- 
sumes, 817  lbs.,  the  mean  of  the  results  of  three  distinct  classes  of  ex- 
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periments,  as  the  equivalent,  until  still  more  accurate  experiments 
shall  have  been  made. 

Any  reader  who  resides  amid  the  romantic  scenery  of  Wales  or 
Scotland,  could  doubtless  confirm  these  experiments  by  trying  the 
temperature  of  the  water  at  the  top  and  at  the  bottom  of  a  cascade. 
If  these  views  be  correct,  a  fall  of  817  feet  will  of  course  generate 
one  degree  of  heat ;  and  the  temperature  of  the  river  Niagara  will  be 
raised  about  one-fifth  of  a  degree  by  its  fall  of  160  feet. 

Admitting  the  correctness  of  the  equivalent  named,  it  is  obvious 
that  the  vis  viva  of  the  particles  of  a  pound  of  water  at  (say)  51°,  is 
equal  to  the  vis  viva  possessed  by  a  pound  of  water  at  50°  plus  the 
vis  viva  which  would  be  acquired  by  a  weight  of  817  lbs.  after  falling 
through  the  perpendicular  height  of  one  foot. 

Assuming  that  the  expansion  of  elastic  fluids  on  the  removal  of  pres- 
sure is  owing  to  the  centrifugal  force  of  revolving  atmospheres  of 
electricity,  we  can  easily  estimate  the  absolute  quantity  of  heat  in 
matter.  For  in  an  elastic  fluid  the  pressure  will  be  proportioned  to 
the  square  of  the  velocity  of  the  revolving  atmospheres ;  and  the  vis 
viva  of  the  atmospheres  will  also  be  proportional  to  the  square  of  their 
velocity ;  consequently  the  pressure  will  be  proportional  to  the  vis 
viva.  Now,  the  ratio  of  the  pressures  of  elastic  fluids  at  the  tempera- 
tures 32°  and  33*^  is  480  :  481,  consequently  the  zero  of  temperature 
must  be  480®  below  the  freezing-point  of  water. 

We  see  then  what  an  enormous  quantity  of  vis  viva  exists  in  matter, 
A  single  pound  of  water  at  60*^  must  possess  480°  +  28°  =  508°  of  heat, 
in  other  words,  it  must  possess  a  vis  viva  equal. to  that  acquired  by  a 
weight  of  415,036  lbs.  after  falling  through  the  perpendicular  height  of 
one  foot.  The  velocity  with  which  the  atmospheres  of  electricity 
must  revolve  in  order  to  present  this  enormous  amount  of  vis  viva, 
must  of  course  be  prodigious,  and  equal  probably  to  the  velocity  of 
light  in  the  planetary  space,  or  to  that  of  an  electric  discharge  as  de- 
termined by  the  experiments  of  Wheatstone. — Communicated  to  the 
Philosophical  Magazine,  No.  179. 


MEASURE  OF  BARS — STANDARD  MEASURES. 

A  VALUABLE  paper  on  this  subject  by  Professor  Airy  has  bean  read 
to  the  Astronomical  Society.  The  following  able  analysis  of  it  is  from 
the  Athenaum. 

In  the  use  of  standards  of  length,  two  points  have  gradually  attract- 
ed more  and  more  of  attention — the  application  of  supports  in  such  a 
manner  as  to  produce  no  irregularities  of  flexure,  and  the  application 
of  such  supports  as  will  permit  the  standard  freely  to  yield  to  the  ex- 
pansive or  contractive  effects  of  temparature.  Since  these  points  were 
insisted  on  by  Captain  Kater  and  Mr.  Baily,  the  principle  adopted  in 
the  support  of  standards  has  been  to  sustain  them  upon  two  rolliEJrs  in 
a  definite  position.  In  whatever  way  a  bar  be  supported,  flexure  must 
be  tolerated  ;  and  the  only  points  aimed  at  are,  that  it  shall  produce  no 
sensible  effects  on  the  measured  length,  or  that  it  shall  always  be  the 
same.  Several  burs  in  use  are  notched  at  the  ends  to  the  centre  of  their 
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thickness,  and  the  defining  points  are  in  the  axis  of  the  bar ;  and  m 
these  cases  there  is  good  reason  to  believe  that  the  effects  of  any  flexure 
are  nearly  insensible.  In  the  standard  scale  of  this  Society,  the  divi- 
sions are  upon  the  upper  surface,  and  the  interval  between  these  is  not 
unaffected  by  flexure.  In  this  case  there  may  be  some  fear  of  the  bar 
acquiring  a  permanent  flexure,  but  this  may  be  checked  by  an  exami- 
nation of  the  divisions  which  Mr.  Baily  caused  to  be  cut  upon  the 
other  sides  of  the  cylinder.  Still  it  is  necessary  to  be  assured  that,  as 
far  as  the  best  theories  of  flexure  enable  us  to  judge,  the  upper  surfaces 
is  not  sensibly  lengthened  or  shortened.  Very  simple  considerations 
will  convince  us  that  bars  supported  on  two  rollers,  placed  at  the  dis- 
tance of  one-fourth  of  the  length  from  each  end,  must  have  the  length 
of  their  upper  surface  necessarily  elongated.  The  ill  effects  of  this 
elongation  are  nearly  obviated  in  the  geodetic  standards,  which  are 
notched  to  the  centre  ;  and  may  be  considered  as  discoverable  in  the 
Society's  scale  by  the  use  of  the  divisions  on  the  opposite  side.  But 
it  was  the  wish  of  the  members  of  the  committee  of  superintendence  of 
the  national  standards,  not  only  to  place  the  divisions  in  or  near  to  the 
axis  of  the  bar,  by  w^hich  means  the  effect  of  flexure  would  be  obviated, 
but  also  to  make  the  actual  flexure  as  small  as  possible  by  a  proper 
choice  of  the  points  of  support.  It  was  also  recognized  as  a  desirable 
principle,  that  the  bar  should  be  subjected  to  as  little  strain  as  possible^ 
and,  therefore,  that  it  should  be  supported  at  numerous  points.  Great 
facility  is  given  to  the  arrangements  for  supporting  a  bar  with  definite 
pressures  applied  as  special  points,  by  the  use  of  levers.  Thus,  if  any 
portion  of  the  bar  rest  upon  two  rollers  which  are  placed  at  the  ends 
of  a  lever,  and  if  the  fulcrum  of  a  lever  (whether  moveable  or  not)  be  in 
its  centre,  the  pressures  upwards  produced  by  these  rollers  will  necessa- 
rily be  equal.  If  there  be  another  such  lever,  and  if  the  fulcra  of  this 
and  the  former  be  upon  the  extremities  of  a  third  lever,  and  if  its  ful- 
crum be  at  its  centre,  then  the  pressures  upwards  produced  by  the  four 
rollers  will  be  equal.  By  this  arrrngement  of  rollers  and  levers,  one- 
half  of  the  bar  may  be  supported.  If  another  similar  system  be  applied 
to  support  the  other  half  of  the  bar,  the  pressures  produced  by  its  four 
rollers  will  also  be  equal  among  themselves ;  and  if  the  bar  be  laid 
symmetrically  upon  them  all,  the  individual  pressures 'will  be  equal. 
In  this  manner,  by  altering  the  lengths  of  the  arms  of  the  levers,  any 
,  number  of  pressures,  bearing  any  proportion  to  each  other,  and  applied 
at  any  points  whatever,  may  be  produced.  And  the  levers  may  be  so 
arranged  as  to  occupy  a  very  small  space.  Mr.  Baily  decided  on  the 
application  of  eight  rollers  for  the  support  of  the  national  standard;  and 
the  author  undertook  to  investigate  the  positions  of  the  rollers,  which, 
I  supposing  the  pressures  and  the  intervals  equal,  would  so  sustain  the 
bar  that  its  surface  should  not  be  sensibly  lengthened.  In  the  progress 
of  the  investigation,  he  was  struck  with  an  analogy  in  the  results  for  two, 
for  four,  and  for  eight  rollers,  which  seemed  to  indicate  that  the  process 
could  easily  be  generalized;  and,  on  trying  it  in  the  general  form,  it 
proved  to  be  exactly  what  he  expected.  The  author  goes  on  to  describe 
the  nature  of  the  investigation,  which  is  as  follows  : — It  is  first  as- 
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sumed,  that  the  flexure  is  so  small  that  the  mere  curvature  of  a  neutral 
line  will  not  produce  a  sensible  alteration  in  its  length  ;  that  the  exten- 
sion of  a  surface  is  proportional  to  the  momentum  of  the  bending  force  ; 
and  that,  when  the  momenta  are  equal,  the  extension  produced  by  a 
bending  force  downwards,  and  the  contraction  produced  by  a  bending 
force  upwards,  are  equal.  The  method  of  applying  these  assumptions 
is  to  estimate  the  curvature  at  any  point,  by  conceiving  the  section  of 
the  bar  at  that  point,  and  the  whole  of  the  bar  on  one  side  of  that  point, 
to  be  held  perfectly  firm  ;  and  then  to  use  the  algebraic  sum  of  the  mo- 
mentum of  the  weight  of  the  remaining  part  of  the  bar  downwards,  and 
of  the  momentum  of  the  supporting  pressures  under  that  part  of  the 
bar  upwards,  as  the  representation  of  the  molecular  extension  in  the 
neighbourhood  of  that  section.  From  this  statement  it  will  easily  be 
seen  that  the  curvature  of  the  bar  is  expressed  by  a  discontinuous  func- 
tion. In  shifting  our  ideal  section  gradually  from  one  support  to  an- 
other, the  momentum  produced  by  the  weight  of  the  portion  of  the  bar 
increases  continuously  ;  as  also  does  the  momentum  of  the  pressures  of 
the  supports  ;  and,  therefore,  through  that  portion  of  the  bar  the  change 
of  curvature  is  continuous.  But  on  passing  a  new  support,  although 
the  change  in  the  momentum  of  the  weight  of  the  portion  of  the  bar, 
and  the  change  in  the  momentum  of  the  pressures  of  the  former  supports 
are  both  continuous,  yet  there  is  now  suddenly  introduced  a  new  pres- 
sure ;  and  this  interrupts  the  continuity  of  the  change.  From  this  con- 
sideration it  appears  that,  between  two  supports,  the  whole  effect  of  the 
molecular  extension  and  contraction,  as  produced  by  curvature,  is  to 
be  found  by  integration  ;  but  that,  when  this  integration  is  performed, 
the  whole  of  the  various  parts  can  only  be  combined  by  summation. 
These  remarks  are  common  to  every  method  of  supporting  a  bar.  But 
when  the  supporting  pressures  are  all  equal,  and  their  points  of  appli- 
cation are  eqally  distant,  the  summation  to  which  allusion  is  made  can, 
for  all  the  intervals  between  the  supports,  be  effected  by  the  processes 
of  the  calculus  of  differences.  For  the  parts  exterior  to  terminal  sup- 
ports, these  processes  will  not  apply.  The  author  then  proceeds  with 
the  mathematical  investigation  of  the  general  expression  for  the  exten- 
sion of  surface  of  the  portion  of  the  bar  lying  between  any  two  of  its 
contiguous  supports. 


HEIGHTS  OF  MOUNTAINS,  &C.  IN  NORWAY. 

Our  geographical  works  and  books  of  travels  are,  for  the  most  part, 
singularly  vague  and  inaccurate  on  the  subject  of  the  heights  of  Moun- 
tains, Mountain-passes,  &c.,  in  Norway,  and  very  incorrect  as  to  the 
orthography  of  the  names.  We  are,  tlierefore,  glad  that  the  means  of 
remedying  these  defects,  so  far  as  the  present  state  of  knowledge  admits 
of,  art  amply  supplied  in  the  Second  Part  of  Keilhau's  Gaea  Norvegica, 
lately  published.  A  long  chapter  of  that  important  work  is  devoted  to 
elaborate  tables  of  heights,  which  have  been  carefully  prepared  from  the 
very  best  published  and  manuscript  sources  of  information,  by  Captain 
A.  Vibe,  of  the  Norwegian  Engineers.  Numerous  determinations  of 
heights  have  been  made  in  Norway  during  the  last  thirty  or  forty  years; 
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but  still,  in  a  country  abounding  as  it  does  in  extensive  and  very  inac- 
cessible mountainous  districts,  much  yet  remains  to  be  done  in  this 
department;  and  thus  we  find  from  Captain  Vibe's  Tables,  that  the 
precise  heights  of  the  highest  summits  of  Norway,  and,  therefore,  of 
Scandinavia,  have  not  been  determined  with  certainty  :  this,  however, 
ought  not  to  surprise  us,  when  we  remember  how  recently  Ben-na~muic- 
dui  was  ascertained  to  be  the  highest  point  in  Great  Britain.  In  Cap- 
tain Vibe's  tables,  the  heights  given  amount  to  about  1200  in  number. 
A  selection  from  the  list  will  be  found  in  No.  75  of  Jameson's  Journal, 


NUTRITION  OF  PLANTS.  LIEBIG's  THEORY. 

Dr.  W.  Seller  has  communicated  to  the  Koyal  Society  of  Edin- 
burgh, his  examination  of  the  views  adopted  by  Liebig,  on  the 
Nutrition  of  Vegetables  ;  for  the  purpose  of  determining  how  far  these 
are  just,  and  with  what  limitations  they  require  to  be  received. 

The  following  propositions  represent  the  spirit  of  the  opinions  on 
which  Dr.  Seller  comments  : — 

1st,  That  the  food  of  plants  is  strictly  of  a  mineral  or  inorganic 
nature. 

2d,  That  ammonia,  carbonic  acid,  and  water  impregnated  with  a 
few  saline  matters,  are  the  sole  aliments  of  plants. 

3d,  That  the  organic  matter  of  soils  must  pass  into  the  mineral 
state,  namely,  into  water  with  a  saline  impregnation,  carbonic  acid  and 
ammonia,  before  it  can  become  subservient  to  the  uses  of  vegetation. 

4th,  That  the  saline  matters  and  the  like,  which  form  the  ashes  of 
plants,  are,  without  exception,  taken  up  from  the  soil,  and  are  in 
no  respect  the  product  of  vegetation,  as  was  taught  in  the  beginning 
of  the  present  century. 

Thus  the  maxims  adopted  by  Liebig  on  the  nutrition  of  plants  are 
of  a  negative  character  ;  for  if  it  can  be  shewn  that  the  doctrine  of  the 
nutrition  of  plants  by  organic  compounds  in  the  soil  is  unfounded, 
then  the  truth  of  Liebig 's  grand  axiom,  as  to  the  mineral  nature  of 
the  food  of  plants,  is  established  at  once. 

We  have  not  space  to  quote,  (from  Jameson'' s  Journal,  No.  77,)  the 
arguments  by  which  Dr.  Seller  seeks  to  refute  these  vievvs.  The 
following,  abridged  from  the  close  of  this  valuable  contribution  to 
science,  is  highly  important : — 

The  spirit  in  which  De  Saussure  so  long  since  studied  the  vegetable 
econonry,  appears  to  have  become  dormant  among  botanists  for  a  good 
many  years.  They  had  too  little  faith  in  the  conclusions  of  modern 
chemistry  to  trust  to  it  as  an  instrument  of  research.  Nor  was  it  sur- 
prising, at  the  commencement  of  this  century,  when  chemistry  was 
hardly  beyond  its  infancy. 

Chemistry,  in  short,  must  always  be  the  very  groundwork  of  vegeta- 
ble physiology.  It  must  teach  the  number,  the  properties,  the 
relations  of  the  elements,  which  the  vital  force  combines  and  operates 
on.  And  had  this  truth  been  more  clearly  seen,  and  more  firmly  held 
to,  at  an  earlier  period,  it  would  not  have  been  left  for  Liebig  at  this 
late  day  to  surprise  the  world  with  the  announcement  of  the  great 
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bonds  of  union  which  so  strictly  unite  the  operations  of  the  vegetable 
economy  with  those  of  mineral  and  of  animated  nature.  For  Liebig 
has  not  taught  much,  the  rudiments  of  which  are  not  to  be  found  in 
De  Saussure's  work.  De  Saussure  taught,  in  1804,  that  plants  fix 
carbon  both  from  the  carbonic  acid  of  the  soil  and  of  the  atmosphere  ; 
that  thej  fix  oxygen  and  hydrogen  from  water  ;  that  they  derive  their 
saline  matter  from  the  soil.  He  knew  the  ammonia  is  contained  in 
some  decomposing  vegetable  substances  ;  but  he  does  not  appear  to 
have  arrived  at  Liebig's  conclusion,  that  it  is  an  essential  part  of  the 
food  of  plants  ;  and  without  affirming  what  Liebig  so  pointedly  denies, 
namely,  that  the  extractive  matters  of  the  soil  are  part  of  the  food  of 
plants,  he  contents  himself  with  saying  that  these  "contribute  in  a  cer- 
tain proportion  to  the  fertility  of  the  soil while  he  adds,  in  the  same 
sentence,  that  the  ashes  of  these  extractive  matters  contain  the  same 
principles  as  the  ashes  of  plants."*  Moreover,  De  Saussure  notices, 
in  particular,  that  vegetable  mould  contains  more  ammonia  than  the 
wood  from  which  it  forms  ;  and  this  difference  he  ascribes  to  the  effect 
produced  on  the  soil  by  the  numerous  insects  frequenting  it. 

It  may  be  seen,  then,  that  the  spirit  of  the  view  adopted  by  Liebig 
is  not  of  recent  date.  That  plants  convert  mineral  substances  into 
their  own  substance  is  a  proposition  almost  coeval  with  our  knowledge 
of  the  ultimate  composition  of  air,  water,  and  soil.  And  all  that  is 
essential  of  this  proposition  remains  unchallenged,  even  if  the  pro- 
gress of  inquiry  shall  graft  the  views  of  Miilder  on  those  of  Liebig, 
namely,  that  certain  azotised  substances  formed  in  the  soil,  which 
have  not  yet  lost  their  organic  character,  are  indispensable.  For 
if  such  compounds  do  aid  in  the  nutrition  of  plants,  it  manifestly 
cannot  be  otherwise  than  as  yeasts  contribute  to  fermentation.  The 
substance  of  vegetables  is  from  mineral  nature.  Plants  metamorphose 
parts  of  the  mineral  covering  of  our  planet  into  organic  substance. 
Animals  dissolve  the  spell  bound  on  it  by  vegetable  life,  and  re-convert 
this  organic  matter  into  its  original  mineral  condition.  Thus,  from 
air,  water,  and  a  little  soil,  all  organic  bodies  are  made. 

Thus,  modern  science  realizes  the  happy  conjecture  of  the  ancients 
as  to  the  number  of  the  elements.  The  four  elements  of  the  ancients 
are  the  elements  of  organic  nature — Air,  Water,  Earth,  and  Fire,  are 
in  truth  the  elements  of  the  organic  world ;  for  their  fire  represents 
that  warmth,  the  absence  of  which  extinguishes  all  organic  life. 

A  brief  notice  of  the  mode  in  which  the  numerical  results  made  use  of  have 
been  brought  out  may  be  satisfactory,  and  will  shew  that  no  exaggeration  has 
been  practised  to  the  prejudice  of  the  opinion  that  the  food  of  plants  is 
organic  substance. 

The  area  of  the  earth's  surface  is  roundly  estimated  in  square  miles,  by 
multiplying  the  circumference  into  the  diameter. 

24,00!)x8000  =  192,000,01)0,  area  of  the  earth  in  square  miles. 
192,000,000   =  38,400,000,      f  one-lifth  part  of  the  earth's 

 *—  \    surface  in  square  miles. 

5 

The  number  of  square  feet  in  a  square  mile  is  27,878,400  ;  whence  38,400,000  x 
27,878,400  ==  1,060,520,5(50,000,000,  the  number  of  cubi-c  feet  of  soil  a  foot  deep, 
in  the  surface  of  one-tifth  part  of  the  area  of  the  earth. 

*  Recherches  Chemiques  sur  la  Vegetation,  par  Th6od.  De  Saussure,  p.  185. 
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A  cubic  foot  of  water  weighs  1000  ounces  avoirdupois ;  call  soil  twice  the 
density  of  water,  which  is  near  its  density ;  then  a  cubic  foot  of  soil  weighs 
2000  ounces,  or  125  pounds  : 

125  X  1,060,520,560,000,000,  =  132,564,071,000,000, 
which  number  represents  the  quantity  of  soil  in  avoirdupois  pounds  con- 
tained in  one-tifth  part  of  the  earth's  surface. 
Tlie  same  reduced  to  tons  is  59,180,388,839,285. 
Take  ten  per  cent,  of  this  quantity  as  organic  matter, 

5,918,038,883,928. 
Take  three-fifths  of  the  organic  matter  as  carbon, 

3,550,823,320,352  ;  or  there  is  something  more  than 
three  billions  and  a  half  of  carbon  in  the  soil  of  one-fifth  part  of  the  earth's 
surface.  ^  «     .  i 

If  a  thousand  millions  of  men  consume  daily  five  ounces  of  carbon  each 
in  respiration,  they  consume  in  a  year  50,922,420  tons  of  carbon.  A  horse, 
according  to  Boussingault,  throws  off,  in  carbonic  acid,  6'07  pounds  of 
carbon,  or  nearly  a  ton  in  a  year  (-988  ton).  ^  ^ 

The  horses  of  great  Britain,  on  a  moderate  calculation,  are  estimated  at  a 
million  and  a  half;*  and  the  inhabitants  of  Great  Britain  are  less  than  a 
fifth  part  of  the  human  race  :  say,  then,  there  are  fifty  times  as  many  horses 
in  the  world  as  in  Great  Britain,  and  horses  alone  will  be  found  to  consume 
every  year  nearly  75,000,000  of  tons  of  the  carbon  of  organic  matter. 

All  ox  or  cow  converts  nearly  four  and  a  half  pounds  of  carbon  daily  into 
carbonic  acid.  There  are  about  three  millions  and  a  quarter  of  cattle  m 
Great  Britain  ;t  or  the  cattle  of  Great  Britain  must  consume  more  than  three 
millions  and  a  quarter  of  tons  of  carbon  annually  in  respiration  ;  and  if  the 
black  cattle  all  over  the  earth  be  in  the  like  proportion  to  the  number  of  in- 
habitants, these  alone  will  consmne  more  than  150  millions  of  tons  of  the 
carbon  of  organic  matter  in  a  year  (162,500,000).. 

The  num.ber  of  sheep  in  Great  Britain  is  estimated  at  about  40  millions 
(39  648,000)  Macculloch.  Take  the  average  weight  of  each  at  no  more  than 
fifty  pounds,  the  weight  of  the  whole  comes  to  nearly  a  million  of  tons  ;  or,  at 
all  events,  since  in  warm-blooded  animals  the  quantity  of  carbon  thrown  ori' 
by  respiration  in  a  year  considerably  exceeds  the  weight  of  the  animals, 
there  must  be  at  least  a  million  of  tons  of  the  carbon  of  organic  matter  con- 
verted yearly  into  carbonic  acid  by  the  sheep  of  Great  Britain. 

This  should  give,  for  the  annual  consumption  by  sheep,  over  the  whole 
earth,  fifty  millions  of  tons  of  carbon. 

Ho«-s,  rabbits,  poultry,  &c.,  in  Great  Britain  can  hardly  amount  to  less 
than  half  the  weight  of  the  sheep,  or  to  half  a  million  of  tons.  It  may  be 
reckoned,  then,  that  such  animals  over  the  whole  earth  consume  annually  not 
less  than  twenty-five  millions  of  tons  of  carbon— thus  t 

Carbon  consumed  yearly  by  men   50,000,000  tons. 

by  horses   75,000,000 

«  "  by  cattle    150,000,000 

«  "  by  sheep    50,000,000 

"           by  hogs,  poultry,  &c.  25,000,000 
Combustion  of  wood,  bei'ng  at  half  the  rate 
at  which  coal  is  consumed  for  domestic 
purposes  in  Great  Britain   425,000,000 

775,000,000  tons. 

1  By  a  reference  to  the  paper  it  will  be  seen  that  many  sources  of  the  con- 
sumption of  the  carbon  of  organic  compounds  are  not  taken  into  account  in 
the  above  computation  ;  and,  in  particular,  that  the  consumption  by  animals 
in  the  wild  state  is  not  added.  It  seems  not  unlikely,  then,  that  instead 
of  600  millions  of  tons,  at  which  the  annual  waste  was  stated  in  the  text , 
double  that  quantity  v/ould  come  nearer  the  truth. 
*  MaccuUoch's  Statistical  Account  of  the  British  Empire,  vol.  i.  page  284. 
f  lb.  page  490. 
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ehrenberg's  reskarches  on  the  distribution  of 
microscopic  life. 

A  comparison  of  the  Microscopic  Organisms  of  Europe  with  those 
of  other  countries,  which  Ehrenberg  commenced  some  years  ago,  has 
now  been  extended  to  Asia,  Africa,  and  Australia.  Aided  by  his 
method  of  examining  the  portions  of  soil  adhering  to  the  roots  of 
plants  in  herbaria,  and  by  contributions  from  travellers,  of  algse  and 
earths  containing  infusoria,  he  has  been  enabled  to  give  a  com- 
prehensive view  of  the  minute  living  forms  of  an  immense  portion  of 
the  surface  of  the  earth. 

In  his  memoir  on  the  Asiatic  forms,  the  author  accompanied  his  re-  ' 
marks,  upon  the  importance  of  the  most  careful  observation  of  the 
minutest  organic  forms,  by  the  statement,     that  the  globular  con- 
cretions of  the  oolitic  limestone  of  the  Jura  formation  in  Germany,  as 
in  England,  appears  to  be  chiefly  composed  of  the  shells  of  Melonise.'^  ; 

He  alluded  to  the  different  views  which  have  been  entertain^^d  with 
regard  to  the  origin  of  the  round  granular  concretions  of  oolitic 
limestone,  and  stated  that  the  idea,  that,  like  peastone,  it  originated  in  , 
an  incrustation  of  various  small  fragments  in  a  former  sea,  having  a  ; 
high  temperature,  was  improbable  and  untenable  ;  for  among  the 
round  granular  concretions  with  concentric  coatings,  like  the  peelings 
of  an  onion,  which  might  be  supposed  to  have  had  such  an  origin, 
there  also  often  occurred  calcareous  siliceous  bodies  of  the  same  size, 
which  shewed  no  trace  of  incrustation  ;  as,  for  example,  spines  of 
Echinse,  encrinital  plates,  fragments  of  shells  and  minute  Polythalamia. 
All  these  forms,  which  had  existed  and  remained  in  the  same  con- 
ditions, but  which  had  received  no  shelly  coverings,  prove  that  the 
shells  of  many  oolitic  concretions  cannot  be  incrustations.  Besides, 
the  oolitic  concretions  have  generally  a  very  similar  limit  with  regard 
to  size,  while,  in  the  formation  of  peastone,  there  is  no  limit. 

The  author  stated  that  he  possessed  a  piece  of  oolitic  limestone  from 
Baden,  the  concretions  of  which  shewed,  in  addition  to  the  shells, 
longitudinal  striae  —  and  chambers  were  visible  in  the  cross  sec- 
tion ;  so  that  the  structure  opposed  the  supposition  of  a  mere 
calcareous  deposition.  The  same  structure  was  seen  in  the  Meloniee 
from  the  mo*untain  limestone  of  Lake  Onega  in  Russia  ;  and,  by  means 
of  sections,  distinct  views  of  the  structure  of  the  Melonise  were  also 
obtained,  in  a  piece  of  hornstone  from  the  mountain  limestone  of  Tula, 
to  which  a  Spirifer  remained  adhering,  and  which  was  crowded  with 
various  Polythalarnian  forms. 

Ehrenberg  states  that,  in  many  cases,  "  the  Melonise  of  the  oolitic 
limestone  are  so  changed  into  calc-spar,  that  the  shells  are  no  longer 
divided.  In  other  cases  there  is  found  in  their  interior  a  small  kernel 
of  calc-spar,  which  might  easily  lead  to  the  supposition  that  a  real 
incrustation  of  a  grain  of  sea-weed  had  taken  place,  while  it  is  in 
fact  only  the  internal  commencement  of  the  change  to  crystalline 
calcareous-spar,  as  may  be  recognised  by  the  shining  lustre. 

The  author  states,  the  microscopic  organisms  from  Australia  and 
New  Holland  present  less  peculiarity  than  was  expected,  in  con- 
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sequence  of  the  remarkable  forms  of  larger  animals  of  those  regions. 
Only  one  peculiar  genus,  Rhizonotia,  was  found,  and  all  the  forms 
belonged  to  well-known  orders,  classes,  and  families. 

The  following  are  the  general  results  from  all  these  examinations  : — 
"1.  Microscopic  life,  particularly  in  the  forms  which  constitute  masses  of 
earth  and  rock,  appears  to  exist  in  the  same  manner  over  the  surface  of  tne 
whole  earth.  .    ^-  a  4.1  *■ 

"  2.  The  results  already  obtained  bv  direct  exammations  have  proved,  that 
in  all  zones  of  the  earth,  in  all  cUmates,  in  low  situations,  and  the  bottom  of 
the  ocean,  as  well  as  on  hig:h  mountains,  at  the  elevation  of  about  nine  thou- 
sand feet  (Nia-lherri,  Mexico),  and  even  in  the  smallest  particles  of  humus, 
microscopic  life  has  not  merely  an  existence,  but  is  in  exuberant  abundance. 

3  The  European  microscopic  org  anisms  have  been  shewn  to  be  so  related 
to  those  of  other  parts  of  the  earth,  that  new  orders,  classes,  and  families,  are 
nowhere  found :  but  the  forms  all  belong  to  the  e:enerally  sihceous,  never 
calcareous  shelled  Poly^astric  infusoria,  and  to  the  non-sihceous,  but  gene- 
rally calcareous  shelled  Polvthalmia,  which  are  not  infusoria. 

"  4  Besides  these  independent  microscopic  forms  of  hfe,  there  also  are 
found  in  soil  and  in  calcareous  strata  all  over  the  earth,  astonishing  numbers 
of  small  undecomposed  regular  parts  of  larger  organisms,  which  are  either 
sihceous  or  calcareous,  and  both  of  vegetable  and  animal  origin,  \vliich  every- 
where present  the  closest  resemblance  in  characters,  however  different  may 
be  the  Flora  or  Fauna  of  the  localities.  .  ^^r, 

"5  In  place  of  orders,  classes,  or  families,  pecuhar  to  different  parts  of  the 
world,  there  occur  pecuUar  local  genera;  which,  however,  are  nowhere 
numerous  ;  while,  on  the  contrary,  there  are  very  numerous  peculiar  species 
of  widely  distributed  genera.  .     ^       .    .       ^  r  c 

"  6  Certain  geo2:raphical  latitudes  have  their  characteristic  forms  of  mi- 
nute animal  Ufe.  Thus  the  proportionally  large  and  slender  serrated  species 
of  Eunotia— tetraodon,  pentodon,  diademay  serrulata,  &c.— have  hitherto 
been  found  only  in  Sweden,  Finland,  and  in  North  America,  from  New  York 
to  Labrador.  Similar  species  of  the  broad  and  small  many-toothed  species 
of  Himantidium  and  Eunotia  only  occur  on  the  north  coast  of  Asia,  at  Senegal 
in  Africa,  and  in  Cayenne  in  South  America.  The  genus  Tetragranima  is 
found  only  in  Lybia  and  in  the  Ladrone  Isles,  and  the  same  species  occurs 
at  both  places.  _  .  ^     , .  i 

"  7.  There  is  distributed  over  all  parts  of  the  earth  a  considerable  number 
of  perfectly  identical  forms,  among  which  are  (Navicula),  Pinnularia  viridis, 
Himantidum  arcus,  and  Eunotia  amphioocys.  These  common  forms  appear 
to  be  most  important  in  their  relations  to  the  economy  of  nature. 

"  8.  The  so-called  inorganic  constituents  of  the  body,  and  shells  of  animal- 
cules, are  chiefly  carbon,  silica,  lime,  and  iron,  with  traces  of  alumina  and 
manganese ;  magnesia  and  other  substances  are  probably  only  present  as 
mechanical  mixtures. 

"  9.  The  quantity  of  iron  in  the  minutest  organisms  is  sometimes  sur- 
prisino-ly  great.  It  is  never  united  with  the  lime,  but  only  with  the  sihca, 
appearino-  to  be  rather  mechanically  than  chemically  combined,  and  some- 
times it  seems  to  exist  in  a  very  peculiar,  colourless,  and  chemically  inex- 
plicable state.  This  mechanical  union  of  iron  and  silica  appears  to  be  chietiy 
an  organic  deposition  of  the  metal  in  closed  siliceous  cells. 

10.  In  consequence  of  the  uniform  and  extensive  development  of  minute 
oro-anic  life,  it  must  exert  a  great  and  important  influence  upon  other  con- 
ditions of  the  surface  of  the  earth,  and  particularly  upon  the  formation  ot 
humus  in  the  valleys  of  rivers.  If  the  larger  organic  bodies  have  direct  re- 
lations to  the  condition  of  the  atmosphere,  the  widely  extended  and  im  mensely 
developed  minuter  forms  cannot  be  without  a  great  influence  on  those  re- 
lations. .  .  .  ^  J 
"11.  But  the  evidence  of  the  influence  of  microscopic  life  is  not  conhned 
to  the  surface  of  the  earth.  The  same  incomprehensible  formation  of  rocks 
from  the  siliceous  or  calcareous  shells  of  animalcules  which  is  seen  m  the 
chalk  formation  of  Europe  occurs  also  on  a  gigantic  scale  both  in  the  north- 
east and  north-west  of  Africa  (Egypt,  Oran).    It  occurs  m  the  north-west  ot 
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Asia  (Bir  Hamam,  Ante-Libaiius,  Libanus),  and,  accordinsf  to  recent  obser- 
vations, in  perhaxjs  still  greater  development  in  North  America  (Mississipi, 
Missouri,  New  Jersey).  The  Jura  limestones  of  Europe  also  shew  g-enerally, 
and  sometimes  quite  distinctly,  an  intimate  connection  with  org-anic  life ;  and 
the  very  ancient  limestones,  and  included  calcedony,  said  to  occur  directly 
beneath  the  coal  at  Takes  Tula  and  Onega  in  Russia,  occasionally  shew  quite 
distinctly,  that  microscopic  life  had  as  extensive  development  in  that  ancient 
epoch  as  at  any  more  recent  period.  Rocky  masses  of  infusoria  are  presented 
by  the  polishing  slates  of  Lucon  and  Caucasus  ;  and  extensive  earthy  beds  of 
siliceous  infusoria  occur,  not  only  in  the  edible  clay  of  the  Amazon,  and  the 
veiy  extensive  (fifteen  or  twenty  feet  thick)  infusorial  strata  of  Richmond, 
Virginia,  mentioned  by  Rogers  and  Bailey,  but  also  in  the  siliceous  marl 
(Kieselguhr)  in  Siberia,  and  near  Perth  in  New  Holland. 

"  12.  Finally,  microscopic  life  is  demonstrated  to  be  a  most  important 
agent  in  the  formation  of  the  surface  of  the  earth." — J.  W.  B.,  American 
Journal  of  Science  and  Arts,  Vol.  47,  No.  1 ;  Jameson's  Journal,  No.  77. 

[We  direct  the  Reader's  especial  attention  to  the  Researches  on  In- 
fusoria  contained  in  our  previous  Year-boohs.  Thus,  in  the  volume 
for  1839,  pp.  165  and  230,  will  be  found  a  digest  of  Ehrenberg's  re- 
sults in  Europe.  In  1840,  is  a  synopsis  of  the  contents  of  his  first 
work,  (p.  187).  In  1842,  is  a  summary  of  Ehrenberg's  conclusions, 
(p.  213).  In  1843,  is  recorded  the  Professor's  discovery  of  Living _ 
Infusoria  in  beds  at  Berlin,  (p.  241).  The  paper  now  quoted,  is, 
however,  supplementary  to  all  the  above  inquiries.] 

REMARKABLE  OSCILLATION  OF  THE  SEA  ON  THE  COAST 
OF  GREAT  BRITAIN. 

This  phenomenon  was  observed  on  the  5th  July,  1843,  and  three 
following  days,  by  Mr.  David  Milne.  It  did  not  occur  on  all  parts 
of  the  coast  of  Great  Britain.  In  England,  it  was  observed  only 
on  the  south  shores  of  Cornwall  and  Devonshire.  In  Scotland,  it  was 
observed  on  the  east  coast ;  and  there  it  was  seen  at  a  great  many 
places,  between  Eyemouth  in  Berwickshire  and  the  Shetland  Islands. 

It  was  only  on  the  5th  of  July  that  the  oscillation  occurred  on  the 
Cornish  and  Devonshire  coast.  It  prevailed  on  the  Scottish  coast, 
however,  from  the  5th  to  the  7th  July  inclusive. 

The  phenomenon  consisted  of  a  flux  and  reflux  of  the  sea,  beyond 
what  could  be  accounted  for  by  ordinary  tides,  or  any  wind  prevailing 
at  the  time.  The  water  suddenly  rose  up  and  sunk  down  from  2  to  5 
feet  in  perpendicular  height,  producing  effects  more  or  less  striking, 
according  to  the  shelving  character  of  the  shore. 

In  regard  to  the  cause  of  the  phenomenon,  various  have  been  the 
surmises  ;  though  the  general  impression  seemed  to  be,  that  it  was 
produced  by  distant  submarine  earthquakes. 

The  author  has  stated  to  the  Royal  Society  of  Edinburgh,  that  he 
could  not  acquiesce  in  this  view,  and  gave  his  reasons  for  saying  so. 

In  order  to  obtain  a  wider  field  of  induction,  he  referred  to  former 
instances  of  oceanic  oscillations,  and  shewed  that  they  were  almost 
always  accompanied  with  considerable  atmospheric  disturbances. 

He  then  proceeded  to  give  an  account  of  a  remarkable  storm  of 
wind,  accompanied  by  thunder,  lightning,  and  hail,  which  had 
traversed  the  British  Islands  on  the  5th  of  July,  appearing  first  in  the 
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SW.  of  England,  and  passing  through  the  midland  counties,  tra- 
versing the  south-east  parts  of  Scotland,  and  going  off  about  the 
Aberdeenshire  coast. 

By  the  lightning  and  large  hail-stones  accompanying  this  storm, 
much  damage  to  property,  as  well  as  loss  of  life,  had  occurred.  At 
Sheffield,  the  barometer  was,  during  the  passage  of  the  storm, 
observed  to  sink  suddenly  about  an  inch. 

The  storm  appeared  to  have  rotated,  and  in  the  usual  way, — viz. 
in  a  direction  contrary  to  that  of  the  hands  of  a  watch,  —of  which 
proofs  were  given. 

The  author  then  suggested,  that  the  oscillations  in  question  were 
probably  produced  by  this  storm.  The  parts  of  the  coast  where  they 
were  observed  coincided  with  the  direction  in  which  the  storm  moved. 
The  fact  that  the  oscillations  on  the  Cornish  and  Devonshire  coasts 
commenced  before  the  storm  arrived  there,  so  far  from  being  hostile 
to,  supported  this  view  ;  for  if  waves  were  created  by  the  storm,  as 
it  approached  Great  Britain,  these  waves  would  advance  more  rapidly 
than  the  storm,  which  appeared  to  move  northwards  at  the  rate  of 
from  70  to  80  miles  per  hour, — whereas  the  similar  waves  produced 
by  the  two  Lisbon  earthquakes  had  moved  forward  at  a  rate  of  from 
120  to  130  miles  per  hour. 

As  to  the  way  in  which  waves  could  be  produced  on  the  surface  of 
the  ocean,  sufficient  to  produce  the  fluxes  and  refluxes  in  question, 
it  was  observed — 

1.  That  the  wind,  by  its  mere  mechanical  pressure,  was  capable  of 
heaping  up,  over  a  large  expanse,  a  considerable  body  of  water.  By 
the  force  of  the  south  or  south-west  blasts  in  the  storm,  the  sea  would 
be  elevated,  and  waves  would  thereby  be  formed,  which  would  move 
forward  before  the  storm  towards  the  south  coast  of  England. 

2.  That  the  level  of  the  ocean  rises  in  proportion  to  the  fall  of  the 
barometer  ;  so  that  if,  as  there  was  every  reason  to  suppose,  this 
storm  was  accompanied  in  its  track  by  a  diminution  of  atmospherical 
weight,  waves  almost  commensurate  in  extent  with  the  diameter  of 
the  storm  would  be  formed. 

In  either  or  in  both  of  these  ways,  the  sea  may  have  been,  and 
probably  was,  so  affected  on  the  5th,  6th,  and  7th  July,  1843,  as  to 
produce  the  ebbing  and  flowing  which  was  observed  on  certain  parts 
of  the  coasts  of  Great  Britain. — Proceedings  of  the  Royal  Society 
of  Edinburgh, 
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MAGNETIC  RELATIONS  AND  CHARACTERS  OF  THE  METALS. 

In  former  communications  to  the  Philosophical  Magazine,  respect- 
ing the  Magnetic  Characters  of  Metals  generally,  and  the  temperatures 
at  which  they  respectively  lost  or  gained  the  powers  of  magnetic  in- 
duction, Professor  Faraday  said  that  iron  and  nickel  were  the  only 
metals  which  had  this  power,  and  that  he  could  not  find  it  in  pure 
cobalt.  In  this  he  was  in  error  ;  cobalt  has  this  property  in  common 
with  iron  and  nickel,  as  others  have  said. 

By  favour  of  Dr.  Percy  and  Mr.  Askin,  Prof.  Faraday  has  recently 
experimented  with  two  fine  pieces  of  pure  cobalt  prepared  by  the  lat- 
ter, both  being  well-fused  and  perfectly  clean  masses.  This  metal 
becomes  strongly  magnetic  by  induction,  either  of  a  magnet  or  an 
electro -current,  and  can  easily  be  made  to  lift  more  than  its  own 
weight.  Like  soft  iron  and  nickel,  it  does  not  retain  its  magnetism 
when  the  inducing  influence  is  removed. 

It  was,  then,  a  point  of  great  interest  to  ascertain  whether,  and  at 
what  temperature,  cobalt  would  lose  this  power,  and  become  as  the 
unmagnetic  metals.  To  Mr.  Faraday's  surprise,  he  found  this  to  be 
very  high,  not  merely  much  higher  than  with  nickel,  but  far  above 
that  required  for  iron  or  steel,  and  nearly  approaching  the  temperature 
of  melted  copper.  That  for  iron  is  a  moderate  red  heat,  and  that  for 
nickel  the  temperature  of  boiling  oil  only.  As  the  temperature  rises, 
the  magnetic  force  of  the  cobalt  continues,  apparently  undiminished, 
to  a  certain  degree  of  heat,  and  then  suddenly  ceases  ;  and  it  comes 
on  as  suddenly  in  descending  from  still  higher  temperatures. 

The  oxide  of  cobalt  procured  by  burning  tUe  metal  cobalt  on  char- 
coal by  a  jet  of  oxygen  was  obtained  as  a  fused  globule,  and  was  not 
magnetic. 

The  oxide  of  nickel  being  heated  and  cooled  is  not  magnetic,  but 
whilst  heating  care  must  be  taken  that  it  is  not  reduced.  If  heated  in 
the  flame  of  a  spirit-lamp,  especially  at  the  lower  part,  it  will  often 
appear  to  be  not  magnetic,  and  then  as  the  temperature  falls  will  be- 
come magnetic  ;  but  this  is  caused  by  the  reduction  of  a  little  of  the 
oxide  at  the  edges  or  elsewhere  in  the  mass  to  the  metallic  state,  and 
its  exhibition  of  the  properties  of  the  metal  at  temperatures  above  and 
below  the  magnetic  point. 

Manganese. — A  piece  of  manganese  prepared  by  Mr.  Thomson,  and 
considered  pure,  contained  a  trace  of  iron  ;  it  was  very  slightly  mag- 
netic, and  probably  only  in  consequence  of  the  little  iron  present. 
Before  a  jet  of  oxygen  or  charcoal,  it  burnt  with  sparkles  somewhat  in 
the  manner  of  iron,  and  produced  an  oxide  which  could  be  obtained 
either  as  a  porous  white  mass  or  as  a  dense  compact  brown  mass, 
translucent  in  small  slices ;  but  in  neither  state  was  the  oxide  mag- 
netic. 
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Mr.  Faraday  then  cooled  manganese,  chromium,  and  many 
other  metals  and  bodies  to  the  lowest  temperature  which  he  could  ob- 
tain by  a  mixture  of  aether  and  solid  carbonic  acid  placed  in  vacuo ^ 
the  temperature  being  then  not  higher  than  156*^  F.  below  0^,  but  not 
one  of  them  assumed  the  magnetic  state. 

Thus  it  appears  that  only  iron,  nickel  and  cobalt  are  magnetic,  or 
can  be  made  magnetic  amongst  metals  after  the  manner  of  iron ;  but 
the  addition  of  cobalt,  and  still  more,  the  very  high  temperature  re- 
quired to  take  away  this  property  from  it,  increases  the  probability 
that  all  the  metals  form  a  common  class  in  respect  of  this  property  ; 
and  that  it  is  only  a  difference  of  temperature  which  distinguishes 
these  three  from  the  rest,  just  as  it  also  in  a  similar  respect  distin- 
guishes them  from  each  other. 

In  connexion  with  the  effect  of  heat  it  may  be  remarked  (and  per- 
haps has  been  remarked  already),  that,  assuming  an  elevated  tempera- 
ture for  the  internal  parts  of  the  earth,  then  it  is  evident  that  at  a  very 
moderate  distance  from  the  surface,  as  compared  with  the  earth's 
diameter,  the  substances  composing  the  earth  must  be  destitute  of 
such  magnetic  power  as  is  possessed  by  a  magnet  ;  and,  at  a  distance 
somewhat  greater,  none  of  them  can  retain  even  that  power  which  soft 
iron  has  of  becoming  magnetic  by  induction.  In  such  case,  whether 
the  earth  be  considered  as  magnetic  of  itself,  like  a  loadstone,  or  ren- 
dered magnetic  by  induction  under  the  influence  of  external  magnetic 
masses,  as  the  sun  for  instance  ;  still  it  can  only  be  in  its  crust  that 
the  magnetic  power  could  be  developed.  Assuming  with  Ampere, 
that  the  magnetism  of  the  earth  is  due  to  electric  currents  circulating 
around  it  parallel  to  the  equator,  then  of  course  the  above  observa- 
tions regarding  the  effects  of  heat  would  not  apply. — Philosophical 
Magazine;  abridged;  No.  177. 


THE  VOLTAIC  ARC. 

Professor  Grove  has  illustrated  this  phenomenon  at  the  Royal 
Institution  :  he  commenced  by  exhibiting  a  Grove's  battery  of  100 
cells,  a  stream  of  light  which  no  unprotected  eye  could  endure,  and 
which  illuminated  the  theatre  and  the  faces  of  the  audience  with  the 
brightness  of  a  summer's  noon-day  sun.  He  then  said,  that  his  chief 
purpose  would  be  to  prove  that  some  most  important  principles  of 
electro-chemical  philosophy  might  be  derived  from  this  wonderful 
light.  His  first  proposition  was,  th^t  force  (as  is  well  known  to  be 
the  case  with  matter)  is,  humanly  speaking,  mc«j»a^/e  of  being  created 
or  extinguished,  1.  Force  cannot  be  created.  This  is  shown  by  the 
fact,  that  we  are  unable,  by  a  train  of  wheels,  or  any  other  system  of 
machinery,  to  reproduce  the  force  which  sets  it  in  action,  in  its  original 
direction,  otherwise  we  should  get  perpetual  motion.  2.  Force  cannot 
be  destroyed.  This,  at  first  view,  seems  contradicted  by  experience, 
as,  in  the  case  where  the  motion  of  one  body  is  destroyed  by  impact 
on  another,  &c.  But  Mr.  Grove  contended  that,  in  these  cases,  some 
other  exponent  of  force  (such  as  light,  or  heat,  or  magnetism)  was 
called  into  being.    This  assertion  was  illustrated  by  a  system  of  mul- 
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tiplying  wheels,  so  arranged  as  to  exhibit  alternately  velocity  of  visi- 
ble motion  when  unrestrained,  and  heat  and  light  when  that  velocity 
was  resisted,  which  heat  and  light  are  directly  proportionate  to  the 
quantity  and  velocity  of  the  initial  motion,  and  to  the  degree  of  resis- 
tance opposed  to  its  continuance  as  cognizable  motion — friction  being, 
in  fact,  but  motion  converted  into  heat  by  resistance,  which  last  may 
be  but  subdivided  motion  ;  but,  at  all  events,  is  a  mode  offeree,  and 
capable  of  reproducing  motion.  Mr.  Grove  connected  this  principle 
with  his  subject  by  showing,  that  when  the  cylinder  or  plate  of  the 
common  machine  is  set  in  action,  the  force  producing  this  action 
showed  itself  either  in  causing  other  motion,  as  in  deflecting  the  gold 
leaves  of  the  electroscope,  or  needle  of  the  galvanometer,  or  in  pro- 
ducing heat  and  light ;  and  he  inferred  that,  could  these  various  effects 
be  collected  and  concentrated,  there  would  result  a  force  identical 
with  that  which  set  in  action  the  apparatus  that  produced  them,  just 
as,  with  regard  to  matter,  the  burnt  candle  might  be  reproduced, 
could  we  collect  and  re-organise  its  dissipated  (but  not  annihilated) 
constituents.  Briefly  tracing  the  theories  of  electricity  from  the  an- 
cient spiritualism  to  Franklin's  and  Dufuy's  theories  of  fluid  ov  fluids, 
Mr.  Grove  expressed  his  doubt  whether  electricity  was  any  substance 
sui  generis  to  which  the  term  fluid  could  properly  be  applied.  He 
noticed  that  the  colours  produced  from  metals,  when  the  electric  dis- 
charge, (whether  Franklinic  or  Voltaic,)  is  made  to  issue  from  them,  are 
exactly  the  same  as  result  when  the  same  metals  are  burnt.  Thus,  tin 
gives  a  blue,  silver  a  green,  flame,  and  iron  scintillates  ;  and  the  metallic 
particles  themselves  can  be  seen,  by  the  microscope,  to  be  mutually 
projected  upon  the  terminals  between  which  the  discharge  is  taken. 

Having  thus  proved  that  the  character  of  the  arc  is  derived  from 
the  electrode,  Mr.  Grove  next  exhibited  two  iron  electrodes  in  a 
closed  glass  vessel  full  of  nitrogen  gas.  In  this  case  no  union  could 
take  place  between  the  metal  and  the  gas ;  but  the  vapour  of  the  for- 
mer, produced  by  the  intense  voltaic  heat,  was  diffused  through  the 
latter,  and  then,  being  condensed  on  the  side  of  the  glass  vessel,  the 
metal  was  exhibited  by  the  ordinary  test.  From  these  and  other  rea- 
sons, it  was  inferred  that  the  electric  light  was  not  the  manifestation 
of  an  imponderable  essence,  but  a  visible  transfer  of  the  ponderable 
matter  of  an  electrode  in  a  state  of  intense  ignition.  Another  impor- 
tant point  in  this  communication  was,  that  the  length  and  brilliancy 
of  the  voltaic  arc  was  diminished  directly  as  the  force  which  produced 
it  was  carried  off  in  any  other  form,  such  as  chemical  action,  mag- 
netism, &c.  This  was  proved  by  passing  the  current  first  through 
distilled  water,  which  is  with  difficulty  decomposed,  and  then  through 
acidulated  water,  which  is  electrolyzed,  and  noting  how  the  light 
gradually  diminished  as  the  chemical  action  increased.  Thus,  he 
argued  (referring  to  his  original  proposition),  the  voltaic  arc  of  flame 
is  a  manifestation  of  force  on  matter,  and  must,  either  in  the  degree 
of  heat,  or  the  quantity  of  matter  transferred,  or  both  conjointly,  be 
proportionate  to  the  chemical  action  (another  mode  of  force)  taking 
place  in  the  cells  of  the  battery.    The  brilliancy  of  this  light  varies 
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with  the  combustibility  of  the  electrode,  and  the  nature  of  the  inter- 
medium. Thus  the  arc  between  oxidable  electrodes  is  longer  and 
more  brilliant  in  atmospheric  air  than  in  hydrogen.  It  is  generally 
believed  that  the  voltaic  arc  is  greater  in  rarelied  air.  Mr.  Grove 
thinks  the  tension  much  too  feeble  to  produce  a  perceptible  difference, 
and  that  the  notion  has  arisen  from  the  fact,  that  when  taken  in  air, 
the  line  of  discharge  is  generally  horizontal,  and  the  tendency  of  the 
heated  particles  to  ascend,  which  gives  the  form  of  the  arc,  is  a  force 
transverse  to  the  line  of  direction,  and  consequently  opposing  the  dis- 
charging force  ;  while,  in  attenuated  air,  for  the  convenience  of  mani- 
pulation, it  is  taken  vertically  ;  and  therefore,  no  such  opposing 
force  exists.  When  an  almost  entire  vacuum  is  obtained,  the  arc  is 
much  diminished.  Having  shown  that  the  facility  of  electro -chemical 
analysis  depends  on  the  quality  of  the  anode,  and  exhibited  the 
analogy  of  the  voltaic  arc  to  electrolysis  in  this  respect,  electroysis  in 
the  centre  being  facilitated  by  using  an  oxidable  metal  as  the  positive 
terminal  of  the  arc,  Mr.  Grove  concluded  by  inviting  philosophical 
attention  to  the  following  subjects  as  open  to  much  further  investiga- 
tion ; — -1.  The  proportion  between  the  quantity  of  the  matter  of  the 
electrode  transferred  by  the  disruptive  force  which  produces  the  voltaic 
arc,  and  that  which  passes  between  the  plates  of  the  battery  cells.  2. 
The  relation  between  the  heat  of  the  arc  and  the  chemical  action  in 
the  cells.  3.  The  influence  of,  and  effect  on,  the  different  gases  or 
elastic  intermedia  across  which  the  arc  passes.  4.  The  nature  of  the 
light  as  evinced  by  the  lines  of  Fraunhofer  in  the  spectrum  of  the 
voltaic  flame,  which  are  very  remarkable,  and  different  from  solar  and 
other  light.  5.  The  practicability  of  causing,  by  this  powerful  force, 
platinum  and  other  metals  difficult  of  fusion  to  form  serviceable  al- 
loys with  metals  more  easy  of  fusion,  by  dropping  the  former  from 
the  voltaic  arc,  into  the  latter  previously  got  into  a  state  of  fusion. 
A  specimen  of  alloy  so  produced  was  shown. — Atlienmim,  No.  903. 

NEW  MAGNETO-ELECTRIC  MACHINE. 

M.  DujARDiN  has  presented  to  the  Paris  Academy  of  Sciences,  a 
description  of  a  new  Magneto-Electric  Machine,  capable  of  producing 
powerful  shocks,  which  consists  of  a  fixed  horse-shoe  magnet,  whose 
extremities  are  in  the  centre  of  coils,  surrounded  with  insulated  cop- 
per-wire ;  a  moveable  piece  of  soft  iron  continually  changes  the  mag- 
netic state  of  the  loadstone,  and  thus  produces  energetic  currents  of 
induction. 

MAGNETIC  BATTERY  EXTRAORDINARY. 

Professor  Locke,  of  the  Medical  College  of  Ohio,  after  studying 
for  many  years  the  structure  and  use  of  Galvanic  Batteries,  has  in- 
vented one  very  convenient  in  use,  and  in  many  respects  novel  in  its 
effects.  He  calls  it  "The  Organized  Battery."  It  consists  of  a 
combination  of  all  kinds  of  batteries  in  one  neat  table  instrument,  so 
arranged,  that  by  keys  and  stops,  like  those  of  an  organ,  he  can  in  a 
moment  bring  any  kind  of  battery  to  act  upon  the  same  experiment ; 
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and  thus,  ia  rapid  succession,  can  contrast  the  effects  of  different 
modifications.  Although  of  moderate  size,  the  effects  are  very  im- 
pressive. When  two  copper  conductors  are  brought  in  contact,  and 
afterwards  separated  to  some  distance,  a  hissing,  arched  flame  passes 
between  them,  and  when  charcoal  is  substituted,  the  flame  and  light 
become  insupportably  brilliant,  bringing  tears  from  the  eyes  of  those 
who  attempt,  while  too  near,  to  look  at  it.  Leaves  of  gold  and  other 
metal  are  burnt  as  if  by  explosion  ;  water  is  decomposed  by  it  as  if  it 
were  boiling.  The  shock,  in  one  modification,  is  insupportable  pain, 
but  by  drawing  a  stop  the  shock  ceases.  Magnetic  machines  are 
thrown  into  rapid  revolution,  and  a  small  iron  magnet  is  excited  to 
lift  eleven  hundred  pounds  !  And  thus  by  various  stops''  all  the 
music  of  galvanic  electricity,  with  all  its  variations,  may  be  rapidly 
executed.  This  instrument,  occupying  a  space  of  about  three  feet  in 
length,  two  and  a  half  feet  in  width,  and  one  foot  in  height,  made  of 
polished  walnut,  lignum  vitae,  and  polished  brass,  finished  as  neatly  as 
a  piano,  exhibits  both  external  symmetry  and  internal  mechanical  ac- 
curacy.— Cincinnati  Gazette;  Mechanics^  Magazine,  No,  1120. 

PORTABLE  ELECTRICAL  MACHINE. 

Mr.  C.  Varley  has  described  to  the  Society  of  Arts,  a  Portable 
Electrical  Machine,  invented  by  his  son  ;  which  consists  of  a  glass 
tube,  20§  inches  in  length,  fixed  in  a  wooden  handle,  and  of  a  second 
glass  tube  to  hold  a  charge,  (as  a  Leyden  jar),  having  an  inner  coat- 
ing of  tin-foil ;  a  slip  of  tin -foil  connects  the  inner  coating  of  the 
smaller  tube  with  a  brass  ring  fixed  at  its  lower  end,  which  ring  is 
used  for  the  purpose  of  discharging  the  jar.  A  brass  tube  serves  for 
the  external  coating,  to  which  is  attached  a  box  containing  the  rubber. 
The  inner  coat  of  the  tube  is  insulated  from  the  outer  by  the  unlined 
part  of  the  glass  on  the  inside,  and  by  the  uncoated  portion  on  the 
outside.  The  long  tube  is  passed  through  the  rubber  and  the  shorter 
"tube,  which,  being  moved  backwards  and  forwards  through  the 
cushion,  causes  the  outer  tube  to  become  charged. 


ELECTRICITY  AND  GUNPOWDER. 

M.  PouiLLET  has  detailed  to  the  Paris  Academy  of  Sciences,  some 
experiments  to  ascertain  the  rate  of  Rapidity  of  Electricity  and  the 
explosive  speed  of  Gunpowder.  As  may  be  supposed,  the  rapidity 
of  the  electrical  current  is  found  to  be  almost  incalculable.  As  re- 
gards the  rate  at  which  the  explosion  of  gunpowder  proceeds,  he  has 
ascertained  that  the  time  which  elapses  between  the  snapping  of  the 
capsule  of  a  gun-lock  and  the  departure  of  the  ball  from  the  barrel  is 
the  one  hundred  and  fortieth  part  of  a  second.  The  electrical  current 
would  hardly  be  the  three-thousandth  part  of  a  second  in  performing 
the  same  distance. 


APPLICATION  OF  ELECTRICITY  IN  THE  EXTRACTION  OF  METALS. 

At  a  recent  meeting  of  the  Society  of  Arts,  Mr.Whishaw,  (secretary,) 
read  a  paper,  by  Mr.  Napier,  "  On  Separating  Metals  from  their  Ores 
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by  Means  of  Electricity."  The  author's  mode  of  operation  is  as 
follows  : — He  uses  a  blacklead  crucible,  lined  inside,  within  an  inch  or 
two  of  the  bottom,  with  a  coating  of  fire-clay,  which  is  allowed  to  dry, 
and  a  second  and  third  coat  superadded  ;  the  ore  to  be  operated  on 
(which,  if  a  sulphate,  should  be  previously  roasted)  is  put  into  the 
crucible,  together  with  a  little  lime  or  other  flux  for  the  purpose  of 
giving  it  fluidity.  The  crucible,  w^lth  its  contents,  is  then  placed  in  a 
common  crucible  furnace  ;  a  battery  of  zink  and  copper  is  prepared 
with  five  pair  of  plates,  excited  by  very  dilute  sulphuric  acid  ;  to  the 
zink  of  this  battery  is  attached  an  iron  rod,  the  end  of  which  is  in- 
serted in  the  furnace,  and  caused  to  touch  the  outside  of  the  crucible  ; 
another  rod,  either  of  iron  or  copper,  is  used,  having  at  one  extremity 
a  disk  of  iron  or  coke,  which  is  made  to  rest  on  the  surface  of  the 
fused  mass  in  the  crucible.  The , electricity  is  thus  passed  down 
through  the  whole  fluid  mass  in  the  crucible,  and  in  the  course  of  an 
hour  the  metal  is  separated  from  the  ore,  and  deposited  at  the  bottom. 

PRACTICE  OF  ELECTRO-METALLURGY. 

Mr.  Napier,  superintendent  of  the  scientific  department  of  Messrs. 
Elkington's  Works,  has  explained  at  the  Royal  Institution,  some 
curious  points  in  the  practice  of  electro-plating, — a  new  application 
of  electricity  in  reducing  metals  from  ores  which,  like  that  of  copper, 
can  be  fused  by  a  flux.  1.  As  to  Electro-plating : — Mr.  Napier 
commenced  by  noticing  the  known  difl'erence  between  solid  and  liquid 
conductors  of  electricity — i.  e.,  that  the  latter  are  decomposed  by  the 
current  which  they  convey ;  on  this  property  the  principle  of  all  the 
electro  processes  rests.  The  mode  in  which  the  copper  is  deposited 
from  the  liquid  sulphate  on  a  surface  connected  with  the  zinc  terminal 
of  the  battery  was  then  illustrated  theoretically  by  a  diagram,  and 
practically  by  a  large  sheet  of  cloth  covered  by  these  means.  The 
object  of  this  fabric  is  to  furnish  a  roofing  for  houses,  lining  and 
ornamenting  rooms,  and  covering  railroad  carriages  ; — not  only  water- 
proof, but  also  not  liable  to  be  set  on  fire  by  gparks  falling  on  it. 
Mr.  Napier  here  noticed  the  difficulty  of  maintaining  that  equable 
diffusion  of  the  copper-salt  through  the  solution  which  should  insure 
the  uniform  deposit  of  the  metal.  This  can  only  be  effected  by  keep- 
ing either  the  liquid  or  the  article  in  constant  motion,  or  else  by 
placing  the  latter  horizontally  at  the  bottom  of  the  former — care  being 
always  taken  to  insure  the  solution  being  constantly  saturated  by  sus- 
pending crystals  of  the  salt  in  it.  In  plating  goods  with  gold  or  silver, 
recourse  is  had  to  the  cyanides  of  those  metals.  The  preparation  of 
the  cj^anide  of  potassium  from  the  common  yellow  ferro-cyanide  was 
described.  This  salt  separates  silver  from  the  nitrate,  and  gold  from 
the  chloride,  forming  the  required  cyanide.  An  instantaneous  gilding 
of  several  articles  was  effected  before  the  audience.  The  subsequent 
process  of  brushing  and  burnishing,  by  which  the  soundness  of  the 
work  is  tested,  were  then  exhibited. 

2.  As  to  the  fabrication  of  solid  silver  articles: — On  a  model 
cf  metal,  or  plaster  of  Paris,  or  any  other  suitable  material,  is  pound 
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a  compound  of  12  parts  of  glue  and  3  of  treacle,  melted  toj^ether. 
This,  when  cooled,  forms  a  perfectly  flexible  mould,  from  which  any 
sculptured  surface,  even  if  there  be  much  under-cutting  on  it,  can  fee 
easily  detached.  Into  a  mould  so  prepared  is  poured  a  mixture  of  3 
parts  tallow,  1  wax,  and  g  resin.  This  dissolves  at  a  low  temperature ; 
and  when  liquid,  and  previously  to  being  poured  into  the  mould,  it 
receives  half  an  ounce  of  ]  hosphorus,  dissolved  in  sulphuret  of  carbon. 
This,  diffused  through  the  melted  mass  thus  described,  gives  it  the 
property  of  reducing  silver  from  its  nitrate.  The  new  model,  then, 
taken  from  the  mould,  is  moistened  with  nitrate  of  silver,  and  becomes 
covered  with  a  thin  film,  of  that  metal,  on  which  copper  is  deposited 
by  the  battery-current.  When  this  second  mould  is  considered  suffi- 
ciently thick,  the  fusible  compound  is  melted  away,  the  copper  mould 
is  protected  at  the  back  by  non-conducting  surface,  generally  a  mix- 
ture of  pitch  and  tar.  Silver  is  then  deposited  within  this  mould,  of 
any  required  solidity,  from  the  solution  of  cyanide  of  silver  and  the 
battery-current ;  and,  finally,  the  copper  mould  is  dissolved  by  the 
perchloride  of  iron,  leaving  the  silver  pure.  By  the  same  process, 
delicate  organic  textures  are  gilded.  In  all  cases  where  it  is  desired 
to  insure  perfect  metallic  coating,  the  article,  (after  having  been 
washed  with  the  sulphuret  of  carbon  and  phosphorus,)  is  immersed 
first  in  a  solution  of  nitrate  of  silver,  and  then  of  chloride  of  gold, 
both  very  dilute. 

3.  As  to  the  reduction  of  co^jjjcr,  Sfc.  from  their  ores  hy  elec- 
tricity : — Mr.  Napier  has  proposed  the  following  process  for  applying 
this  discovery  to  practical  purposes.  He  mixes  the  roasted  ore  with 
soda  and  lime,  and  places  the  whole  on  a  bed  of  blacklead  tiles  in  a 
reverberatory  furnace  ;  these  are  connected  witn  the  zinc  terminal  of 
the  battery,  and  the  surface  of  the  mass,  when  fused,  is  covered  with 
an  iron  plate,  which  is  put  into  connexion  with  the  copper  terminal. 
At  the  expiration  of  a  period  depending  on  the  power  of  the  battery, 
the  complete  extraction  of  the  copper  takes  place,  which  is  found 
collected  at  the  bottom,  amounting  to,  according  to  present  experience, 
from  12  to  16  times  the  weight  of  the  zinc  dissolved  in  the  battery- 
cell.  Whether  these  results  are  dependent  throughout  on  the  direct 
electrolyzation  of  the  fused  mass,  or  if  electrolyzation  be  the  primary 
effect,  deranging  the  constitution  of  the  compounds,  and  which,  in 
connexion  with  the  intense  heat,  produces  the  results  referred  to, 
Mr.  Napier  cannot  as  yet  say. 

ELECTRIC  LOG. 

M.  Arago  has  placed  before  the  Paris  Academy  of  Sciences,  a  Log 
for  registering  the  speed  of  vessels  at  sea,  with  or  without  an  electrical 
apparatus  connected  with  the  ship's  compass,  invented  by  Mr.  Bain. 
This  is  a  modification  of  Massey's  log,  which  is  of  great  bulk,  and 
liable  to  injury  from  the  action  of  the  sea.  Mr.  Bain's  log  is  a  simple 
rotator  with  an  internal  mechanism,  which  is  acted  upon  by  the  revo- 
lutions of  the  instrument,  and  a  dial-plate,  showing  the  rate  of  speed 
of  the  vessel.    For  instance,  when  the  log  in  passing  through  the 
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water  has  made  a  certain  number  of  revolutions,  the  index  marks  a 
quarter  of  a  mile,  and  goes  on  in  the  same  way  up  to  100  niiks,  when 
the  index  recommences.  Tiie  log  is  kept  constantly  in  the  water, 
except  when  the  captain  wishes  to  ascertain  the  distance  that  has  been 
accomplished,  and  then  it  is  drawn  up,  and  the  dial  at  the  end  of  the 
tube  being  examined,  will  show  how  many  miles  the  ship  has  gone. 
This  instrument  has  been  submitted  to  the  English  Government, 
which  had  given  orders  for  a  trial  of  it.  The  electric  apparatus  con- 
sists of  a  wire  connected  with  the  compass.  The  electric  fluid  com- 
municated by  the  sea,  which  in  this  case  becomes  the  natural  battery, 
is  transmitted  to  the  compass,  and  marks  not  only  the  rate  of  sailing, 
but  every  part  of  the  ship's  course.  In  the  compass  is  placed  a  card 
printed  with  lines.  At  every  quarter  of  a  mile,  a  pen  or  pencil  marks 
the  course  or  the  direction  of  the  ship  upon  the  paper.  The  captain 
may  thus  ascertain,  by  looking  at  the  compass,  how  the  ship  is  steered, 
and  the  rate  at  which  she  is  passing  through  the  water.  When  this 
paper  is  filled,  it  is  removed,  and  another  substituted,  and  thus  a  perfect 
registry  is  obtained. — Athenceuniy  No.  939. 


THE  ELECTRIC  GUN. 

Mr.  Beningfield,  the  inventor  of  this  instrument,  has  exhibited 
its  powers  and  properties  before  a  Committee  of  the  Royal  Artillery, 
at  Woolwich  ;  the  place  of  exhibition  being  a  large  plot  of  ground  on 
the  south  side  of  King  Street,  Westminster.  The  Gun,  a  barrel  for 
discharging  bullets  or  balls  five-eighths  of  an  inch  in  diameter,  is  placed 
over  the  body  of  the  machine  by  which  the  propelling  power  is  gene- 
rated ;  and  the  w^hole  runs  upon  a  carriage  with  a  pair  of  wheels, 
weighing  altogether  half  a  ton,  and  calculated  to  be  drawn  by  one 
horse  at  the  rate  of  eight  or  ten  miles  an  hour :  when  in  position,  a 
third  wheel  is  attached,  by  which  it  traverses  with  ease  and  steadiness. 
The  engineer  is  enabled  to  take  a  true  aim,  the  barrel  having  a  sight 
similar  to  a  rifle.  The  barrel  is  supplied  with  balls  by  two  chambers, 
one  fixed  and  the  other  moveable.  This  last  may  be  made  large 
enough  to  contain  an  immense  number  of  balls.  It  is  calculated  that 
1,000  balls  or  more  can  be  discharged  in  a  minute,  the  volleys  being 
shot  off  in  almost  continuous  or  constant  succession,  the  stationary 
chamber  supplying  the  barrel.  The  experiments  fully  carried  out  all 
that  the  inventor  professed  to  do.  The  bullets  were  driven  through  a 
thick  plank,  and  afterwards  completely  flattened  on  an  iron  target. 
Those  directed  against  the  target  without  the  intervention  of  the 
planking  were  literally  beaten  to  atoms,  and  in  a  manner  plastered 
upon  boards  placed  on  the  sides  of  the  target,  which  received  the  frag- 
ments as  they  flew  off  at  angles  from  the  iron.  The  force  far  exceeded 
what  can  be  produced  by  any  military  engine  of  equal  calibre  in  which 
gunpowder  is  employed  as  the  propelling  power.  A  three-inch  board, 
at  twenty  yards  distance,  was  com.pletely  shattered  through  with  the 
bullets,  as  if  the  centrebit  and  drill  of  a  carpenter  had  been  employed  ; 
and  the  rapidity  and  precision  of  aim  were  extraordinary.  For  I'learing 
a  breach,  or  sweeping  a  force,  such  an  engine  must,  doubtless,  be  tremen- 
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dously  destructive.  The  cost  of  keeping  this  gun  in  repair,  and  of 
using  it,  is  stated  to  be  very  much  beneath  the  cost  which  must  be 
employed  to  bring  into  operation  any  other  equally  efficacious  mode  of 
discharging  thousands  of  balls.  The  invention  is  not  secured  by 
patent,  and  therefore  the  inventor  did  not  communicate  the  secret  of 
the  construction  of  his  instrument,  or  the  nature  of  the  power  em- 
ployed. It  was  avowed,  however,  that  the  propelling  power  is  pro- 
duced, not  by  steam,  but  by  the  application  of  gases  exploded  by 
galvanic  electricity.  To  the  engineers,  and  to  the  military  and  naval 
offiicers  who  have  been  present  at  the  trials,  the  results  have  been 
satisfactory,  and  the  most  unqualified  praise  has  been  given  to  the 
inventor,  and  the  highest  testimonials  of  the  efficacy  and  importance  of 
the  invention.  The  cost  for  keeping  the  machine  in  a  continual  dis- 
charge for  eighteen  hours,  resting  a  few  minutes  every  four  hours,  has 
been  estimated  at  .^10,  during  which  time  more  bullets  would  be  dis- 
charged than  from  the  fire  of  two  regiments  of  musketry  firing  at  their 
greatest  rate  of  quickness.  An  engraving  of  the  electric  gun  and 
target  will  be  found  in  No.  164  of  the  Illustrated  London  News. 


ELECTRICITY  OF  THE  TORPEDO. 

M.  Matteuci  has  communicated  to  the  Paris  Academy  of  Sciences, 
the  results  of  some  new  experiments  on  the  Electricity  of  the  Torpedo. 
They  tend  anew  to  prove  that  the  discharge  of  the  torpedo  never  occurs 
except  when  the  circuit  is  made  with  the  back  and  the  abdomen. 
Some  Germans  hold  that  this  takes  place  when  any  part  of  either  is 
simply  touched  with  a  conducting  body.  It  was  to  refute  this  opinion 
that  the  present  experiments  had  been  made,  and  they  fully  verify  the 
former  results  which  M.  Matteuci  has  already  published*. — Literary 
Gazet^,  No.  1496. 

NEW  GAS  VOLTAIC  BATTERY. 

Professor  Grove  has  described  to  the  Royal  Society,  a  new  form 
of  Gas  Battery,  in  which  an  indefinite  number  of  cells  are  charged  by 
the  hydrogen  evolved  from  a  single  piece  of  zinc  ;  the  oxygen  of  the 
atmosphere  supplying  the  electro- negative  element.  The  charge  of 
the  battery  is  self- sustained,  in  a  manner  somewhat  similar  to  the 
Doebereiner  light  apparatus. 

electro-physiological  researches.     by  professor  CARLO 
MATTEUCCI. 

The  author  describes  several  arrangements  by  which  he  was  enabled 
to  make  new  experiments  in  confirmation  of  the  laws  of  muscular 
currents,  of  which  he  has  given  an  account  in  his  recent  work,  entitled 
**  Traitc  des  Phenomcnes  Electro- Physiologiques  des  Animaux." 
He  finds  that,  in  these  experiments,  the  employment  of  a  galvano- 
meter is  unnecessary,  as  the  sensibility  of  the  electroscopic  frog  of 
Galvani  gives  sufficient  indications  of  the  electric  current  without  the 
use  of  that  instrument. 

*  See  Year-book  of  Facts,  1839,  p.  109  ;  also,  Year-book,  1844,  p.  179. 
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The  general  results  obtained  from  these  experiments  are  the  follow- 
ing:— 

In  the  first  place,  the  intensity  and  duration  of  the  muscular  current 
is  independent  of  the  nature  of  the  gas  in  which  the  muscular  pile  is 
immersed.  Secondly,  it  is  altogether  independent  of  the  cerebro- 
spinal portion  of  the  nervous  system.  Thirdly,  the  circumstances 
which  exercise  a  marked  influence  on  its  intensity  are  the  conditions 
of  the  respiratory  and  circulatory  systems.  Fourthly,  those  poisons 
which  seem  to  act  directly  on  the  nervous  system,  such  as  hydro- 
cyanic acid,  morphia,  and  strychnine,  have  no  influence  on  the  nervous 
current.  Fifthly,  sulphuretted  hydrogen  has  a  decided  influence  in 
diminishing  the  intensity  of  the  muscular  current.  Sixthly,  the  in- 
tensity of  this  current  in  frogs  varies  according  to  the  temperature  in 
which  the  frogs  have  been  kept  for  a  certain  time  during  life  ;  a  result 
which,  of  course,  is  not  attainable  with  animals  which  do  not  take  the 
temperature  of  the  surrounding  medium.  Lastly,  the  intensity  of  the 
muscular  current  in  animals  increases  in  proportion  to  the  rank  they 
occupy  in  the  scale  of  beings  ;  and,  on  the  other  hand,  its  duration 
after  death  is  exactly  in  an  inverse  ratio  to  its  original  intensity. 

The  author  concludes  by  stating  his  behef  that  the  property  of  the 
muscles  immediately  connected  with  their  electric  currents,  is  identical 
with  that  which  w^as  long  ago  denominated  by  Haller  irritability,  but 
which  is  at  present  more  usually  designated  by  the  term  contractility , 
He  ascribes  the  development  of  this  muscular  electricity  to  the  chemi- 
cal actions  which  are  attendant  on  the  process  of  nutrition  of  the 
muscles,  and  result  from  the  contact  of  arterial  blood  with  the  muscu- 
lar fibre.  He  conceives  that  in  the  neutral  state  of  the  muscle,  the 
two  electricities  thus  evolved  neutralize  each  other  at  the  same  points 
at  which  they  are  generated  ;  while  in  the  muscular  pile  contrived  by 
the  author,  a  portion  of  this  electricity  is  put  into  circulation  in  the 
same  manner  as  happens  in  a  pile  composed  of  acid  and  alkali  sepa- 
rated from  one  another  by  a  single  conducting  body. — Communicated 
hy  Prof,  Faraday  to  the  Royal  Society. 


CHANGES  IN  ELECTRIC  CONDUCTORS. 

M.  Peltier,  in  a  letter  to  M.  Arago,  remarks  :  The  important 
and  beautiful  experiment  which  you  are  about  to  make  on  the  conduc- 
tibility  of  wires,  in  the  establishment  of  an  electric  telegraph,  induces 
me  to  communicate  to  you  two  facts  which  are  incidentally  connected 
with  the  subject.  About  twelve  years  ago,  being  desirous  of  tracing 
the  arrangements  of  the  molecules  of  lead  in  the  reduction  of  the 
acetate,  I  employed,  as  is  done  to  produce  the  tree  of  Saturn,  a  slip 
of  zinc  placed  in  the  centre  of  a  broad  spiral  of  thick  pure  copper 
wire ;  the  two  upper  emerging  extremities  were  soldered  to  form  a 
voltaic  couple.  At  the  end  of  six  months  or  a  year,  the  immersed 
portion  of  the  copper  wire,  originally  very  ductile,  became  so  brittle, 
that  it  broke  with  the  least  effort ;  the  external  portion  nearly  pre- 
served its  ductility,  at  least  it  retained  it  longer.  The  brittle  wire 
presented  a  dull  granular  fracture,  which  indicated  not  only  a  different 
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molecular  arrangement,  but  also  that  it  had  formed  an  alloy  by  cemen- 
tation with  one  of  the  elements  of  the  solution. 

This  same  fact  of  the  fragility  of  the  wires  subsequently  occurred 
again,  on  the  occasion  of  my  establishing  a  fixed  electrical  apparatus 
above  my  house.  These  apparatuses  are  formed,  as  is  known,  of  long 
copper  wires  stretched  horizontally,  intended  to  draw  away  the  elec- 
tricity of  the  atmosphere  to  conduct  it  to  the  common  centre,  after 
having  traversed  a  rheometer.  These  wires,  thus  exposed  to  the 
changes  of  the  seasons,  of  atmospherical  agents,  and  to  the  electric 
currents,  became  brittle,  and  I  was  obliged  to  renew  them  at  the  end 
of  two  years.  Wires  silvered  over  did  not  last  longer  ;  brass  wires 
broke  at  the  end  of  six  months.  Sheltered  conductors  retain  their 
ductility  much  longer,  but  at  last  become  brittle  under  the  influence 
of  a  permanent  current. 

I  purpose,  the  first  fine  weather,  and  as  soon  as  my  health  will 
permit  me  to  go  over  the  tops  of  the  buildings,  to  renew  all  the  wires 
of  my  apparatus,  substituting  for  them  pure  copper  wire,  well  annealed, 
and  perfectly  tinned.  I  hope  that  the  layer  of  tin  will  be  less 
permeable  to  external  agents  than  copper  and  silver,  and  that  the 
cementation  which  assists  the  effect  of  the  electricity  will  be  greatly 
diminished. 

I  may  add,  in  conclusion,  that  it  is  useless  to  stretch  the  wires 
strongly,  for  too  great  a  tension  prevents  their  retraction  when  they 
have  dilated,  and  the  curve  of  the  wire  increases  at  each  change  of 
temperature,  until  there  is  an  equilibrium  between  the  two  antago- 
nist forces,  the  mechanical  extension  on  the  one  part  and  the  contrac- 
tion on  the  other. — Comptes  Rendus ;  P/iilos.  Mag,  No.  173. 


RAYS  OF  INCANDESCENT  LIME  AND  AN  ELECTRIC  SPARK. 

Dr.  Draper,  of  New  York  University,  has  communicated  to  No. 
182  of  the  Philosophical  Magazine,  an  account  of  a  remarkable 
difference  between  the  RayS  of  Incandescent  Lime  and  those  emitted 
by  an  Electric  Spark  ;  of  which  paper  the  following  is  an  abstract. 

Some  years  ago,  M.  Becquerel  discovered  that  the  rays  of  an 
electric  spark,  if  they  were  transmitted  through  a  screen  of  glass, 
could  not  excite  the  phosphorescence  of  sulphuret  of  lime. 

To  make  this  experiment,  wash  a  metallic  plate  over  with  gum- 
water.  Dust  upon  it,  from  a  fine  sieve,  a  quantity  of  Canton's 
phosphorus  (oyster-shells  calcined  with  sulphur),  and  allow  the  plate 
to  dry.  An  uniform  surface  is  thus  obtained,  suitable  for  these 
purposes.  Place  before  that  surface  a  piece  of  glass  and  a  piece  of 
polished  quartz,  and  discharge  a  Leyden  phial  a  few  inches  off,  so 
that  the  rays  of  its  spark  may  fall  on  the  plate.  It  will  be  found  that 
under  the  quartz  the  phosphorus  will  shine  as  much  as  on  the  spaces 
that  have  not  been  covered ;  but  under  the  glass  it  will  remain  almost 
entirely  dark. 

Dr.  Draper  has  observed  the  curious  fact,  that  when  this  experiment 
is  made  with  a  piece  of  lime  incandescing  on  a  stream  of  oxygen, 
directed  through  the  flame  of  a  spirit-lamp^  the  glass,  so  far  from 
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being  unable  to  transniit  the  rays,  appears  to  be  as  transparent  to 
them  as  quartz  or  atmospheric  air. 

A  screen  of  glass  is  opake  to  the  phosphoric  rays  of  an  electric 
spark,  but  is  quite  transparent  to  those  of  incandescent  lime. 

Dr.  Draper  then  shows  that  neither  the  colour  nor  the  duration  of 
light  determines  this  result.  It  seems  to  depend  on  a  peculiarity  of 
the  electric  discharge. 

With  respect  to  the  position  of  the  rays,  Dr.  Draper  shows  that  the 
phosphoric  rays  of  an  electric  spark  are  in  the  violet  space,  but  those 
of  incandescent  lime  are  at  the  other  end  of  the  spectrum. 

An  Argand  lamp,  when  made  to  burn  very  brightly,  emits 
phosphoric  rays  which  traverse  glass.  As  has  been  proved  long  ago, 
the  sun  rays  possess  the  same  property. 

Thus,  therefore,  the  rays  of  incandescent  lime,  as  of  an  oil  lamp,  and 
of  the  sun,  can  excite  phosphorescence  through  glass  ;  and  differ  from 
those  of  an  electric  spark,  or  galvanic  discharge,  in  which  that 
peculiarity  is  deficient. 


ELECTRICITY  OF  PLANTS. 

The  Rev.  E.  Sidney  has  delivered  at  the  Royal  Institution,  a 
lecture,  "  On  the  Electricity  of  Plants  in  the  several  stages  of  their 
developement.^'  At  the  commencement  and  at  each  division  of  this 
communication,  Mr.  Sidney  dwelt  on  desire  to  be  considered,  not 
as  the  promulgator  of  any  theory  on  the  influence  of  electricity  on 
vegetable  grow^th,  but  as  the  cautious  observer  of  important  and 
instructive  facts. 

The  following  six  propositions  were  maintained  : — First,  Electricity/ 
appears  to  exercise  an  influence  on  growing  plants.  After  noticing 
the  experiments  of  Maimbray,  Nollett,  Bertholon,  Davy,  and  others, 
Mr.  Sidney  mentioned  that  he  had  himself  accelerated  the  growth  of 
a  hyacinth  in  the  common  glass  jar  by  giving  it  sparks,  on  alternate 
days,  from  the  machine. 

Secondly,  Fluids  contained  in  vegetable  tissues  possess  a  high  con- 
ducting energy,  as  compared  with  the  ordinary  substances  found  on 
the  earth^s  surface.  In  confirmation  of  this,  several  experiments 
were  shown,  to  prove  the  conducting  energy  of  vegetable  points.  The 
fact  was  also  stated,  that  it  was  impossible  to  give  an  electric  shock  to 
more  than  one  at  each  extremity  of  a  circle  of  persons  standing  on  a 
grass-plat.  This  the  operator  easily  did  when  they  transferred  them- 
selves to  a  gravel-walk.  In  the  former  instance,  the  current  went 
across  the  grass,  instead  of  being  carried  from  one  human  body  to 
another.  A  jar,  of  forty- six  square  inches  of  coated  surface,  w^as 
discharged  by  a  blade  of  grass  in  little  more  than  four  minutes  of  time,, 
whereas  it  required  three  times  that  period  to  produce  the  same  effect 
by  means  of  a  metallic  needle.  Mr.  Sidney  said,  however,  that 
probably  the  blade  of  glass  had  many  points.  Mr.  Sidney  also  showed 
a  drawing  of  Mr.  Weekes's  Electroscope  with  vegetable  points,  which 
Mr.  Weekes  prefers  to  any  artificial  ones  he  has  yet  tried  in  the  open 
air  during  the  passage  of  a  cloud. 
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Thirdly,  There  are  indications  of  adaptation  to  electrical  influencet 
inthediffere7Lceiiofforrn  of  parts  of  plants  in  the  different  stages  ofthevi 
developement.  Thus  the  moistened  germ  of  a  vegetating  seed  becomes 
a  good  conductor.  The  ascending  and  descending  portions  are,  in 
the  majority  of  instances,  pointed.  Plants  designed  for  a  rapid 
growth  have  generally  a  strorig  pubescence.  Those  destined  to  meet 
the  variations  of  the  seasons  have  often  thorns  oj  prickles.  As  surface 
becomes  needed  for  other  purposes,  the  pointed  is  changed  to  the 
expansive  form  of  the  vegetable  organ.  As  the  period  of  fruitinj^^ 
approaches,  it  seems  desirable  that  electricity  should  be  carried  off. 
Hence  the  hairs,  &c.  fail  off  or  dry  away.  The  apparent  exception  is 
that  of  pappi,  which  have  a  special  office  for  conveyance  of  seeds. 
Gardeners  put  metallic  hoops  over  fruiting  melons,  which  tends  to 
take  off  electricity,  and  shades  them. 

Fourthly,  Mr.  Sidney  inquired.  Whether  there  are  not  natural 
phenomena  tending  to  confirm  these  views  ?  Vines  and  hops  are  said 
to  grow  rapidly  auring,  and  after,  a  thunderstorm,  and  peas  to  pod 
after  a  tempest.  As  to  hops,  these  effects  may  be  ascribed  to  the 
destruction  of  aphides,  &c.,  by  the  lightning  ;  but  as  these  animals 
are  tenacious  of  life,  the  storm  which  destroyed  the  parasitic  insect 
would  probably  also  kill  the  plant  that  fed  it.  Again,  it  is  observed 
that  there  are  no  plants  wherever  simooms,  which  appear  to  result 
from  a  highly  electrical  state  of  the  atmosphere,  occur.  Mr.  Brydone's 
observation  of  the  presence  of  electricity  in  the  atmosphere  of  Mount 
Etna,  in  places  where  vegetation  was  absent,  and  its  deficiency 
wherever  vegetation  luxuriated,  also  indicated  the  influence  of  plants 
in  distributing  atmospheric  electricity.  This  was  illustrated  by  an 
experiment  with  a  cone  of  chalk,  with  a  piece  of  moss  on  one  part. 
The  part  without  the  moss  brought  near  the  machine,  only  slightly 
affected  the  electrometer.  The  moss  carried  off  the  electricity 
entirely. 

Ffthly,  Mr.  Sidney  suggested  the  inquiry,  Whether  the  forms  and 
geographical  distribution  of  certain  species  of  plants  did  not  indicate 
design  with  reference  to  their  electrical  properties  and  uses.  The 
prevalence  of  the  fir  tribes  in  high  latitudes  was  noted.  These  trees 
are  characterized  by  their  needle-shaped  foliage,  and  it  was  argued  that 
the  conducting  power,  with  which  this  form  invested  them,  might 
modify  dryness  and  cold,  and  aid  in  the  precipitation  of  snow. 

Mr.  Sidney  concluded  by  suggesting  modes  of  applying  electricity 
to  practical  agriculture  and  horticulture.  First,  with  regard  to  the 
jree  electricity  in  the  atmosphere.  Having  mentioned  the  ex- 
periments of  Mr.  Foster,  of  Finbrassie,  on  growing  crops,  Mr.  Sidney 
described  modifications  of  this  arrangement  made  by  Professor  E. 
Solly,  in  his  experiments  in  the  Horticultural  Garden,  and  by  himself. 
The  latter  consist  of  wires  suspended  over  the  growing  crop  from 
other  wires  which  are  kept  parallel  to  the  horizon  by  being  fastened 
to  the  insulated  rods.  Secondly,  Electricity  artificially  generated 
ly  the  voltaic  pile.  Mr.  Sidney  has  found  that  potatoes,  mustard 
und  cress,  cinerarias,  fuchsias,  and  other  plants,  have  their  develope- 
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ment»  and,  in  some  instances,  their  productiveness,  increased  by  being 
made  to  grow  between  a  copper  and  a  zinc  plate  connected  by  a 
conducting  power  ;  while,  on  the  other  hand,  geraniums  and  balsams 
are  destroyed  by  the  same  influence.  Mr.  Sidney  at  present  believes 
that  the  application  of  electricity  to  vegetable  growth  may  be  made 
available  in  horticulture.  The  question  as  to  agriculture  may  be 
decided  when  more  experiments  are  tried,  ana  the  philosophy  of  the 
experiments  fully  determined. — AthencEuniy  No.  917. 


LIGHTING  MINES  BY  ELECTRICITY. 

The  practical  enployment  of  Voltaic  Illumination  in  Mines  has  oc- 
cupied the  attention  of  several  savans  during  the  past  j^ear. 

M.  de  la  Rive  proposes  to  employ,  for  this  purpose,  a  pile  formed 
of  several  concentric  cylinders  of  copper  or  platinum,  separated 
from  one  another  by  porous  cylinders,  so  as  to  form  four  or  five 
pairs  in  a  series  ;  the  positive  metal  is  a  liquid  amalgam  of  zinc,  or 
still  better,  an  amalgam  of  potassium  ;  the  liquid  is  a  sobition  of  sul- 
phate of  copper,  in  case  the  negative  metal  is  copper,  and  of  chloride 
of  platinum  when  it  is  platinum.  M.  de  la  Rive,  at  the  date  of  this 
communication  {Comptes  Rendus,  Sept.  15th),  had  not  perfectly 
succeeded  in  maintaining  the  light  constant ;  but  he  had  gained  m.uch 
by  employing  small,  hollow,  tbin  cylinders  of  coke,  analogous  to  those 
employed  in  Buusen's  battery  (except  that  their  dimensions  are  much 
less),  and  by  arranging  these  cylinders  as  the  wick  of  a  lamp.  A 
ring  or  thick  metallic  disk,  of  the  same  diameter  as  the  cylinder  of 
coke,  is  arranged  above  the  latter,  so  that  the  electric  current  escapes 
between  the  two.  Care  must  be  taken  that  the  current  pass  from  the 
coke  cylinder  which  is  below,  to  the  metallic  conductor  which  is  above, 
in  order  that  the  particles  of  carbon  transported  from  below  up, 
fall  by  their  owa  weight.  The  whole,  that  is  to  say,  the  coke  cylinder 
and  the  metallic  adjustments  which  support  it,  as  well  as  the  ring  or 
disk  which  serves  as  a  conductor,  is  placed  in  a  small  glass  balloon 
hermetically  closed.  It  is  not  necessary  to  make  a  vacuum  in  this, 
because  the  little  oxygen  which  it  contains  is  very  quickly  absorbed  by 
the  incandescent  coke  ;  but  care  must  be^ taken  to  intercept  entirely 
all  communication  with  the  external  air.  With  regard  to  the  battery, 
it  is  adjusted  on  the  outside  of  the  balloon  to  two  metallic  stems, 
which  communicate,  one  wit]\  the  coke  cylinder,  the  other  with  the 
metallic  conductor.  It  can  be  changed  or  charged  anew  without  alter- 
ing anything  in  the  internal  arrangement.  According  to  the  strength 
of  the  battery,  it  is  well  to  employ  two  points  or  two  cylinders  of 
coke,  rather  than  a  single  one  to  a  metallic  conductor.  The  prepa- 
ration of  the  coke  is  also  very  important ;  I  have  made  several  experi- 
ments on  this  subject,  but  I  am  not  as  yet  completely  satisfied. 

M.  Boussingault  has  also  been  engaged  in  seeking  means  to  em- 
ploy the  voltaic  pile  in  lighting  mines. 

A  method  suggested  by  Mr.  Grove,  in  a  communication  to  the 
Philosophical  Magazine,  No.  182  (December),  states,  that  by  the 
light  of  a  coil  of  platinum  wire,  ignited  as  near  to  the  point  of  fusion 
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as  practicable,  in  a  closed  vessel  of  atmospheric  air,  or  other  gas,  he 
has  experimented  and  read  for  hours.  The  following  was  one  of  the 
apparatus  he  used  : — A  coil  of  platinum  wire  is  attached  to  two 
copper  wires,  the  lower  parts  of  which,  or  those  most  distant  from  the 
platinum,  are  well  varnished  ;  these  are  fixed  erect  in  a  glass  of  dis- 
tilled water,  and  another  cylindrical  glass  closed  at  the  upper  end  is 
inverted  over  them,  so  that  its  open  mouth  rests  on  the  bottom  of  the 
former  glass  ;  the  projecting  ends  of  the  copper  wires  are  connected 
with  a  voltaic  battery  (two  or  three  pairs  of  the  nitric  acid  combina- 
tion), and  the  ignited  wire  now  gives  a  steady  light,  which  continues 
without  any  alteration  or  inconvenience  as  long  as  the  battery  continues 
constant,  the  length  of  time  being  of  course  dependent  upon  the 
quantity  of  the  electrolyte  in  the  battery- cells.  Instead  of  making 
the  wires  pass  through  water,  they  may  be  fixed  to  metallic  caps  w^ell 
luted  to  the  necks  of  a  glass  globe.  The  spirals  of  the  helix  should 
be  as  nearly  approximated  as  possible,  as  each  aids  by  its  heat  that  of 
its  neighbour,  or  rather  diminishes  the  cooling  effect  of  the  gaseous 
atmosphere  ;  the  wire  should  not  be  too  fine,  as  it  would  not  then  be- 
come fully  ignited  ;  nor  too  large,  as  it  would  not  offer  sufficient  resis- 
tance, and  w^ould  consume  too  rapidly  the  battery  constituents  ;  for 
the  SLme  reason,  i.  e.  increased  resistance,  it  should  be  as  long  as 
the  battery  is  capable  of  igniting  to  a  full  incandescence.  The  helix 
form  offers  the  advantages,  that  the  cooling  effect  being  lessened,  a 
much  longer  wire  can  be  ignited  by  the  same  battery  ;  by  this  in- 
creased length  of  wire,  the  battery  fuel  is  economised,  while  a  greater 
light  is  afforded ;  by  the  increased  heat,  the  resistance  is  still  further 
increased,  and  the  consumption  still  further  diminished,  so  that,  con- 
trary to  the  usual  result,  the  increment  of  consumption  decreases  with 
the  exaltation  of  effect  produced,  Lastly,  only  two  or  three  cells  are 
required  (one,  indeed,  might  bp  sometimes  sufficient),  and  the  whole 
apparatus  thus  becomes  portable  and  economical.  The  light  is  per- 
fectly constant,  subject  to  no  fluctuation  or  interruption,  and  the  heat 
is  not  so  excessive  as  to  destroy  the  apparatus. 

Meanwhile,  there  have  arisen  other  claimants  to  the  priority  of  this 
application  of  voltaic  illumination.  It  appeared,  that  so  long  ago  as 
June,  1831,  Mr.  Weekes  published,  in  the  Mechanics^  Magazine j  a 
plan  for  Lighting  Towns  by  Electricity,  which  has  since  been  fully 
developed  by  time ;  and  has  been  reprinted  in  the  Electrical  Maga- 
zine for  January,  1845. 

Two  persons  in  Cincinnati  have  ^*  re-invented''  certain  plans;  and 
from  a  successful  experiment  reported  in  the  Cincinnati  Magazine^ 
the  light,  though  but  the  size  of  a  pea,  is  sufficient  to  illuminate  a 
large  room,  and  forbids  the  ste  ady  glance  of  the  eye.  The  blaze  of  a 
candle  20  feet  distant  from  the  apparatus,  and  3  feet  from  the  wall, 
cast  upon  the  wall  a  thick  shadow — so  much  more  brilliant  is  *  the 
light,'  though  not  one-twentieth  the  size  of  the  candle's  flame.  The 
apparatus  is  not  costly  ;  and  for  lighting  Cincinnati,  two  towers  will 
be  consideied  sufficient  to  illuminate  the  whole  city,  and  at  a  very 
small  expense." 
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Lastly,  by  reference  to  the  Year-book  of  Facts,  1845,  p.  480,  it 
will  be  seen  that  Mr.  J.  D.  Stagg,  of  Newcastle,  suggested  the  light- 
ing coal-mines  by  a  light  produced  by  a  current  of  galvanic  elec- 
tricity,in  the  year  1844. 


THE  ELECTRIC  TELEGRAPH. 

Among  the  more  important  contributions  of  the  year  to  the  perfecting 
of  this  fine  *'  application  of  abstract  science  to  the  purpose  of  com- 
mon life,"  are  the  following  : 

The  Electric  Telegraph  on  the  South -West  em  Railway  is  the 
most  important  yet  erected  in  this  country,  in  many  respects.  First 
of  all,  it  is  to  perform  the  usual  functions  of  an  electric  telegraph  for 
the  railway,  communicating  orders  and  messages  along  the  line  accord- 
ing to  the  instructions  of  the  directors  and  managers.  Next,  it  is  to 
serve  the  important  use  of  communicating  between  the  Admiralty  here 
and  the  Naval  Establishment  at  Portsmouth.  For  this  purpose,  we 
believe,  the  communication  will  terminate  in  the  Admiralty  at  White- 
hall, at  this  end  of  the  line,  and  in  the  apartments  of  the  officer  in 
command,  at  Portsmouth.  This  is  the  second  use  of  the  telegraph 
of  the  South-Western  Railway  :  the  third  is  to  throw  open  to  the 
public  this  means  of  communication  at  the  office  of  the  railway  com- 
pany, on  the  payment  of  a  small  fee. 

An  important  point  is  established  by  this  telegraph,  which  had  not 
formerly  been  decided.  It  was  doubtful  how  far  weather  might 
interfere  with  the  transmission  of  the  electric  current.  The  sleets, 
thaws,  and  fogs,  that  have  intervened  since  it  was  erected,  have  given 
ample  opportunity  to  judge  of  this  effect.  It  is  found  in  fine  weather 
the  power  of  the  current  is  not  sensibly  impaired  even  by  transmission 
through  eighty-eight  miles  ;  that  is,  the  indication  produced  is  nearly 
as  strong  at  the  further  end,  as  at  that  from  which  the  signal  is  trans- 
mitted— the  diminution  of  power  being  not  above  5  or  10  percent,  in 
fine  weather.  Mr.  Wheatstone  has  employed  a  beautiful  little  volta- 
metric  apparatus  for  the  purpose  of  detecting  this  difference.  It  is  an 
ingenious  modification  of  the  usual  apparatus  for  the  decomposition 
of  water,  rendered  much  more  delicate.  By  this,  it  appears 
that  the  greatest  amount  of  loss  by  transmission  through  twice  88,  or 
176  miles,  is  in  the  worst  circumstances  50  per  cent.  By  using 
powers  therefore  of  double  the  intensity  required  in  the  most  favourable 
circumstances,  he  finds  it  easy  to  insure  the  perfect  working  of  the 
apparatus,  even  in  the  most  unfavourable  condition. 

The  general  arrangement  adopted  on  this  line  is  that  which  Mr.  Cooke  and 
Mr.  Wheatstone,  after  their  experience,  now  considerable,  have  discovered 
to  be  best.  The  wires  which  communicate  from  one  end  of  the  line  to  the 
other,  are  no  longer  closed  up  in  a  concealed  iron  tube,  but  are  conspicuous 
to  the  travellers  in  passing  along  the  line.  All  along  the  railing  there  are 
upright  posts,  erected  at  equal  intervals,  which  rise  higher  than  the  top  of 
the  carriag^es,  and  along  the  tops  of  these  posts  continuous  wires  are  carried 
in  a  manner  similar  in  appearance  to  an  ordinary  wire  fence.  Thus  all  is 
visible  and  accessible,  so  that  if  defects  should  arise  they  are  at  once  detected 
and  easily  remedied.  The  wires  depend  by  porcelain  eyelets  from  the  posts 
for  the  purpose  of  insulation,  and  are  protected  from  corrosion  by  being 
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covered  with  zinc.  These  arrangements  are  now  so  practically  perfect  as  to 
leave  little  more  to  be  desired. 

Two  methods  are  used  to  commmiicate  the  words  from  one  end  to  the 
other.  In  one  plan  there  are  two  wires  employed  in  the  work— these  wires 
are  independent  of  each  other,  and  g-ive  the  signals  by  affecting  en,ch  one 
needle.  Two  needles  serve  to  give  all  the  letters  of  the  alphabet.  The 
attendant  stands  before  a  plate  like  the  face  of  a  clock ;  on  it  are  seen  two 
hands  or  pointers  ;  both  these  point  up  and  down  when  they  are  alfected  by 
the  electric  currrent.  When  the  attendant  wishes  to  make  the  instrument 
work,  he  turns  a  handle  to  the  right ;  this  puts  a  coil  on  the  right  in  com- 
munication with  the  positive  side  of  the  battery,  and  affects  the  needle  to  the 
right,  and  the  moment  the  attendant  sees  this  motion  take  place  he  im- 
mediately returns  the  handle  to  its  former  position  ;  the  action  ceases,  and 
the  needle  having  made  one  oscillation  to  the  right,  hangs  vertical  as  at 
first.  He  has  thus  made  one  signal,  for  the  wire  which  he  placed  in  com- 
munication with  the  battery  at  this  end,  ends  in  a  coil  on  the  right  of  a  needle 
at  the  other  end  of  the  communication,  and  causes  it  to  deviate  to  the  right 
at  the  same  instant  with  the  deviation  of  the  needle  at  this  end.  The  opera- 
tor at  the  other  end  has  thus  seen  exactly  what  the  operator  at  this  end  has 
done — in  short,  the  needle  at  his  end  makes  exactly  the  same  deviation  to  the 
right  which  the  needle  at  this  end  has  done,  and  at  the  same  instant.  This 
deviation  may,  if  we  please,  stand  for  the  letter  A. 

Let  us  next  suppose  that  the  second  needle  at  this  end  is  by  a  second  handle 
made  to  deviate  also  to  the  right,  and  again  to  hang  straight  down.  The 
second  needle  at  the  other  end  at  the  same  instant  deviates  to  the  right  and 
then  hangs  down ;  this  shall  stand  if  you  please  for  the  letter  R  :  the 
attendant  at  this  end  now  turns  both  handles  at  once  to  the  right ;  both 
needles  at  both  ends  deviate  simultaneously  to  the  right,  and  being  seen  by 
both  are  then  allowed  to  lapse  into  a  state  of  rest -this  double  deviation  may 
stand  for  the  letter  E.  We  have  thus  the  letters  indicated  at  both  ends 
of  the  word 

ARE. 

The  attendant  next  makes  the  first  needle  deviate  to  the  right,  restores  it, 
and  instantly  makes  it  deviate  a  second  time— at  both  ends  the  first  needle 
has  made  therefore  a  double  oscillation  to  the  right :  let  this  stand  for  the 
letter  Y.   He  next  gives  the  second  needle  at  both  ends  a  double  oscillation, 
YOU. 

and  this  stands  for  the  letter  O— and  a  double  oscillation  of  both  needles  to 
right,  and  at  both  ends,  indicates  the  letter  U.  We  have  thus  the  letters  in- 
dicated at  both  ends  of  the  word. 

The  attendant  next  repeats  one  oscillation  of  the  second  needle  to  the  right* 
which  gives  as  at  first  the  letter  R.  One  oscillation  of  both  to  the  right  gives? 
as  formerly,  the  letter  E ;  one  oscillation  of  the  first  needle  to  the  right 
gives  the  letter  A  ;  all  without  a  new  character.  Let  us  now  begin  with 
oscillations  to  the  left.  Let  one  oscillation  to  the  left  on  the  first  needle  stand 
for  D,  and  a  double  oscillation  to  the  right  being  Y,  and  we  have  already 
transmitted  to  the  last  word  of  the  question, 
READY? 

Tlie  answer  may  be  returned  by  a  double  oscillation  to  the  right  for  Y,  a 
single  oscillation  on  both  for  E,  and  a  single  oscillation  to  the  left,  on  the 
second  needle,  for  S.   So  that  you  are  assured  you  are  understood,  and  have 
your  reply  back  over  eighty-eight  miles  in  the  word 
YES. 

Thus,  by  the  combination  of  single  oscillations  with  double  and  triple 
oscillations,  either  singly  to  the  right  or  left,  or  simultaneously  to  the  right 
or  left,  you  get  all  the  characters  of  the  alphabet  from  a  couple  of  needles. 
And  you  do  so  by  the  motion  only  of  two  handles  by  the  two  hands  of  the 
operator,  which  do  not  require  to  leave  the  instrument  for  an  instant.  This 
may  be  done  nearly,  if  not  as  rapidly  as  common  speaking— certainly  more 
rapidly  than  vocal  spelling  of  the  words.  This  very  simple  combmation  is, 
we  believe,  Mr.  Cooke's.  . 

A  second  method  is  by  an  exquisite  little  combination  of  Mr.  Wheatstone's. 
Tlie  letters  of  the  alphabet  are  all  engraved  round  a  circular  wheel.  To  speak 
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you  only  turn  each  letter  round  to  a  fixed  point,  and  the  same  letter  is  shown 
throug-h  a  small  hole  to  the  reader  at  the  other  end.  This  method  is  most 
ing-enious— to  the  inexperienced,  it  seems  the  easier  and  simpler— any  one, 
by  very  slight  instruction,  can  thus  talk  confidentially  to  his  friend  at  the 
other  eiKi,  without  the  presence  of  a  third  party;  but  the  mechanism  is 
too  complicated  to  be  understood  by  a  description,  without  mechanical 
illustration. 

The  authors  of  the  invention  are  among  the  few  who  reap  the 
reward  of  scientific  research  in  a  pecuniary  form.  Government  pay, 
we  believe,  1,500/.  a  year  for  this  telegraph,  which  has  been  erected 
for  their  use  by  the  proprietors  of  the  railway  and  the  inventors  of  the 
telegraph  conjointly. — Abridged  from  the  Athen(Eum,  No.  906 . 

Rate  of  Transmission. — M.  Arago,  in  the  account  of  an  experi- 
ment with  the  Electrical  Telegraph,  estimates  the  rapidity  of  trans- 
mission at  the  rate  of  32,000  miles  an  hour  ! 

By  the  South  Western  Telegraph,  the  entire  report  of  a  railway 
meeting  has  been  communicated  from  Portsmouth  to  London  (90 
miles)  in  less  than  half  an  hour.  By  this  telegraph,  also,  in  April 
last,  a  game  of  chess  was  played  by  Mr.  Staunton  and  Captain  Kennedy, 
at  the  Portsmouth  terminus,  and  Mr.  Walker  and  another  gentleman, 
at  the  Vauxhall  terminus ;  the  messenger  travelling,  during  the  game, 
upwards  of  10,000  miles  :  for  the  details,  with  engravings,  see  No. 
154  of  the  Illustrated  London  Neivs.  In  No.  141  of  the  same  jour- 
nal will  also  be  found  described  and  illustrated  the  Electric  Telegraph 
on  the  Great  Western  Railway,  and  the  means  by  which  the  flight  of 
a  murderer  was  communicated  from  Slough  after  he  had  left  the  place 
by  a  train  ;  when  the  intelligence  reached  Paddington  long  before  his 
arrival  there,  and  thus  he  v/as  captured.  The  vast  importance  of  this 
application  of  the  telegraph  produced  in  the  public  mind  a  startling 
conviction  of  its  utility.  By  this  telegraph,  too,  has  been  accomplished 
the  apparent  paradox  of  sending  a  message  in  the  year  1845  and 
receiving  it  in  the  year  1844  !  Thus,  directly  after  the  clock  had 
struck  12  on  the  night  of  the  31st  of  December,  the  superinten- 
dent at  Paddington  signalled  his  brother  at  Slough  that  he  wished 
him  a  happy  new  year  :  an  answer  was  immediately  returned,  sug- 
gesting that  the  wish  was  premature,  as  the  new  year  had  not  yet 
arrived  at  Slough  ! 

Similar  invention. — The  following  evidence  of  the  invention  of  an 
apparatus  designed  to  effect  the  same  end  as  the  electric  telegraph,  by 
means  somewhat  similar,  is  interesting.  Arthur  Young,  in  his  Travels 
in  France,  more  than  half  a  century  ago — (Edit.  1792,  v.  1,  p.  65). 
speaking  of  a  Mons.  Lomond,  a  very  ingenious  and  inventive  me- 
chanic," says  :  In  electricity  he  has  made  a  remarkable  discovery  : 
you  write  two  or  three  words  on  a  paper  ;  he  takes  it  with  him  into  a 
poom  and  turns  a  machine  inclosed  in  a  cylindrical  case,  at  the  top  of 
which  is  an  electrometer,  a  small  fine  pith  ball ;  a  wire  connects  with 
a  similar  cylinder  and  electrometer  in  a  distant  apartment ;  and  his 
wife,  by  remarking  the  corresponding  motions  of  the  ball,  writes  down 
the  words  they  indicate :  from  which  it  appears  that  he  has  formed  an 
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alphabet  of  motions.  As  the  length  of  the  wire  makes  no  difference 
in  the  effect,  a  correspondence  might  be  carried  on  at  any  distance. 
Whatever  the  use  may  be,  the  invention  is  beautiful." — AthencBuniy 
No.  930. 

Improvements. — M.  Dujardin  has  submitted  to  the  Paris  Academy 
of  Sciences,  a  plan  for  rendering  the  electric  telegraph  valuable  as  a 
means  of  indicating  the  precise  position  of  a  railway  train  upon 
different  parts  of  the  line.  He  proposes  that  as  the  locomotive  passes 
by  certain  places,  it  shall  touch  a  spring  in  connexion  with  the  wire, 
and  thus  communicate  with  the  index  of  the  station  by  certain  signs 
previously  agreed  upon.  M.  de  la  Rive,  of  Geneva,  has  announced  a 
fact  of  some  interest.  Wrought  iron,  in  certain  situations,  gives  out 
a  distinct  sound  when  magnetized ;  and  M.  de  la  Rive  has  discovered 
that,  when  placed  in  connexion  with  the  wire  of  an  electrical  telegraph, 
this  sound  might  be  conveyed  to  an  immense  distance. — AthencBum^ 
No.  916. 

A  single  wire  telegraph  is  part  of  the  system  of  Mr.  Bain,  which  is 
at  work  in  Scotland,  and  is  patented  in  France  by  the  purchaser  of  the 
invention,  M.  Boggett,  of  London. 

America. — An  attempt  to  lay  a  pipe  across  the  East  River,  at  New 
York,  for  conveying  the  wires  of  the  electric  telegraph,  has  been  suc- 
cessful :  this  pipe  is  of  lead,  in  one  continuous  piece,  half  a  mile  long, 
weighing  6,000  lbs.,  and  without  a  joint — perfectly  air-tight — and  was 
securely  laid  across  the  river  from  a  steam-boat  engaged  for  the  pur- 
pose, after  considerable  labour  and  difficulty ;  in  the  pipe  are  four 
copper  wires,  perfectly  isolated,  to  safely  transmit  the  magnetico- 
electric  fluid.  The  whole  was  executed  under  the  direction  of  Mr.  S. 
Colt,  engineer,  and  the  pipe  was  constructed  by  Messrs.  Tatham, 
Brothers,  and  Co. — Mining  Journal. 

Mr.  Morse's  Electric  telegraph  has  been  in  operation  for  more  than 
a  year  on  the  line  between  Washington  and  Baltimore.  In  Mr. 
Wheatstone's  system,  the  different  signs  which  compose  the  communi- 
cation disappear  after  they  have  been  read,  which  subjects  them  to 
misconstruction  and  mistake.  The  plan  of  Mr.  Morse  is  to  arm  the 
moveable  piece  of  iron  with  a  pen,  or  a  stple,  placed  above  a  slip  of 
paper,  which  passes  with  uniform  celerity  between  the  cylinders  of  a 
flattery  brought  into  motion  by  the  mechanism  of  a.  jack.  By  a  cer- 
tain procedure,  durable  signs  are  deposited  on  the  paper,  which,  under 
the  form  of  points  and  lines  differently  combined,  represent  all  possible 
chiffers  and  letters. 

There  is  also  reason  to  believe  that,  within  a  year,  the  most  distant 
sections  of  the  United  States  will  be  connected  by  Magnetic  Telegraphs. 
Contracts  have  been  taken  for  furnishing  copper  wire  for  the  various 
lines:  the  wire  averages  about  17,000  lbs.  to  a  hundred  miles,  and 
there  being  1,107  miles  contracted  for,  the  copper  wire  requisite  will 
amount  to  about  188,190  lbs.  / 
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ON  RESPIRATION. 

Professor  Magnus,  in  a  paper  read  before  the  Royal  Academy 
at  Berlin,  by  several  experiments  shows  it  to  be  evident  that  by 
agitation  with  carbonic  acid  we  can  separate  almost  the  whole  of  the 
oxygen  absorbed  by  the  blood,  which  would  be  the  most  striking  proof 
that  the  oxygen  is  not  chemically  combined  with  the  blood,  but  exists 
in  it  merely  as  absorbed. 

These  experiments  also  show  that  the  blood  is  capable  of  absorbing 
1 J  times  its  volume  of  carbonic  acid,  a  result  which  has  also  been  ob- 
tained by  other  observers.  They  moreover  show  that  it  is  capable 
of  absorbing  from  10  to  12*5  per  cent,  of  its  volume  of  oxygen  from 
the  atmosphere,  consequently  10  to  12  times  more  than  water  under 
the  same  circumstances,  and  that  the  absorption  of  nitrogen  amounts 
to  6*5  per  cent. 

Moreover,  experiments  similar  to  those  above  described  were  in- 
stituted on  the  real  arterial  blood  of  horses  which  were  of  advanced 
age.    By  agitation  with  carbonic  acid  there  was  obtained — 

Oxyg-en.  Nitrogen. 
io-5  2-0 
10-0  3  3 

whence  it  is  evident  that  the  oxygen  exists  in  at  least  as  great  quan- 
tities in  the  arterial  blood  of  horses. 

The  author  then  shows,  that  from  some  observations  upon  the 
quantity  of  the  inspired  air  and  of  the  blood  which  flows  into  the 
lungs  in  a  given  time,  we  may  conclude  that  the  blood  does  not  absorb 
more  than  half  the  oxygen  which  the  experiments  above  detailed  have 
shown  to  exist  in  it.  This  portion  is  each  time  consumed  in  the 
capillary  vessels,  and  the  remainder,  amounting  to  the  other  half,  re- 
mains in  the  venous  blood.'' — Chemical  Gazette,  No.  71.  (These  ex- 
periments were  communicated  in  1844:  See  Year-book  of  Facts ^ 
1845,  p.  193.) 

new  property  of  gases. 
Professor  Graham  has  detailed  to  the  British  Association,  cer- 
tain new  experiments  on  what  he  termed  the  effusion  of  Gases  into  a 
vacuum  :  after  a  luminous  introduction,  in*  which  he  summed  up 
known  properties  of  gases  in  their  diffusion  through  porous  bodies. 
The  velocity  of  atmospheric  air  being  1,  that  of  gas  going  out  was  (if 
we  are  not  in  confusion)  371  ;  and  the  law  of  velocities  in  the  effusion 
of  different  gases  accorded  with  their  gravity,  and  the  experiments 
upon  them  aj;reed  with  theory  and  calculation — that  is  to  say,  with 
the  theoretical  law.  The  heavier  the  gas,  it  was  the  richer  ;  and  it  was 
poor  in  proportion  to  the  lightness.  Having  stated  the  different  velo- 
cities of  oxygen,  carbonic  acid,  hydrogen,  carburetted  hydrogen,  &c. 
the  learned  professor  pointed  out  how  the  principle  might  be  practi- 


172 


YEAR-BOOK  OF  FACTS. 


cally  applied  to  the  measure  and  value  of  the  gas  furnished  by  com- 
panies, by  passing  it  through  a  vacuum  before  it  entered  the  meter. 
He  observed  that  the  same  test  might  be  made  useful  in  trying  the  air 
in  mines,  as  of  course  the  hydrogen  and  inflammable  gas  would  pass 
quicker  than  any  other  of  a  heavier  quality.  Effusion  obeyed  the  same 
law  as  diffusion  ;  but  the  new  property  to  which  he  more  particularly 
directed  attention,  was  that  to  which  he  gave  the  name  of  transpira- 
tion. This  depended  on  quite  a  different  law,  a  law  of  friction.  His 
experiments  on  this  were  made  on  gas  forced  through  the  pores  of  a 
dense  body  under  pressure.  He  had  employed  stucco,  placed  under  an 
exhausted  air-pump,  and  measured  the  velocity  of  the  air  forced  through 
by  the  mercurial  gauge  of  the  pump.  Thus  he  found  the  transpiration 
of  atmospheric  air  to  exceed  that  of  oxygen,  and  carbonic  acid  to  be 
more  transpirable  than  either  ;  hydrogen  was  a  third  more  rapid  than 
oxygen  ;  and  the  professor  advised  that  liquids  should  be  experimented 
upon  in  the  same  manner,  from  which  he  anticipated  very  advan- 
tageous results. 

Mr.  Bain  offered  a  few  remarks  on  this  communication,  and  thought 
it  would  explain  the  suspension  of  aqueous  vapour  in  the  clouds  and 
other  meteorological  phenomena ;  and  Mr.  Vernon  Harcourt  noticed 
previous  experiments  of  the  same  nature,  made  by  Mr.  Cavendish.— 
Literary  Gazette^  No.  1486. 


GASES  IN  SEA-WATER. 

M.  Dumas  has  made  to  the  Paris  Academy  of  Sciences,  a  com- 
munication, in  the  name  of  M.  Lewy,  relative  to  his  experiments  as  to 
the  composition  of  the  Gases  held  in  solution  by  Sea-water  at  different 
periods  of  the  day.  M.  Lewy  operated  upon  water  taken  from  the 
sea  at  Langreme  in  the  Calvados.  He  confirms  the  experiments  made 
by  M.  Morren,  with  the  exception  of  stating  that  he  has  not  found 
the  variations  so  considerable  as  those  announced  by  that  gentleman. 
The  most  striking  result  of  M.  Lewy's  experiments  is  the  augmenta- 
tion of  oxygen  during  the  day,  and  the  diminution  of  this  gas  at 
night,  when  the  sky  is  clouded,  whereas,  with  the  carbonic  acid,  the 
result  is  in  the  opposite  ratio.  Sea-water,  says  M.  Lewy,  contains  a 
notable  quantity  of  sulphuretted  hydrogen  and  hydrosulphate  of  am- 
monia. The  variations  are  due  to  two  contrary  actions — the  action 
of  light  on  vegetation  and  animalculse,  and  the  action  of  animal  mat- 
ter on  the  sulphates  that  are  held  in  solution.  In  the  first  case,  there 
is  a  disengagement  of  oxygen,  which  increases  with  the  greater  or  lesser 
action,  or  the  greater  or  lesser  prolongation,  of  solar  light  ;  in  the 
second  case,  there  is  production  of  sulphuretted  hydrogen,  and  forma- 
tion of  hydrosulphate  of  ammonia,  which  diminishes  in  a  remarkable 
way  the  proportions  of  the  oxygen  dissolved. 


FURNACE  GASES. 

A  Report  has  been  read  to  the  British  Association,  from  Prof. 
Bunsen  and  Dr.  Lyon  Playfair,      On  the  Gases  from  Furnaces.'' 
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The  authors  had  collected  the  gases  from  every  part  of  iron  furnaces, 
in  England,  Norway,  and  Sweden.    These  gases  were  found  to  be, 


1.  Nitrogen. 

2.  Ammonia. 

3.  Lio-ht  carbiiretted  hydrogen. 

4.  Olefiant  gas. 

5.  Carbonic  oxide. 

6.  Carbonic  acid. 


7.  Carburetted  hydrogen  of  un- 

known composition. 

8.  Aqueous  vapour. 

9.  Hydrogen. 

10.  Sulphuretted  hydrogen. 


The  gasification  of  coal  in  the  furnaces  takes  place  at  two  different  points ; 
in  the  first  instance  during  the  distillation  of  the  coal  and  the  formation 
of  coke  ;  and  secondly,  when  the  coke  undergoes  the  process  of  com- 
bustion. This  result  was  uniformly  observed,  and  the  authors  verified 
it  by  subsequent  experiments  on  artificial  arrangements.  The  analysis 
of  coal  by  dry  distillation  gave — 

Coke   68-92 

Tar   12-23 

Water    7*61 

Light  carburetted  hydrogen   7-04 

Carbonic  oxide   1-13 

Carbonic  acid   1*07 

defiant  gas   O'/d 

Sulphuretted  hydrogen   0-75 

Hydrogen  . . . .'   O'oO 

Ammonia   0*17 

.  Nitrogen   0*03 

Condensed  hydrocarbon   0*00 


100-00 


NEW  DISINFECTANT. 

M.  Ledoyer  and  Raphael  have  announced  to  the  Paris  Academy 
of  Sciences,  that  they  obtained  a  hquid  of  great  utility,  for  the  pur- 
pose of  Disinfection  in  the  emanations  from  animal  excretions,  by  dis- 
solving 4  oz .  of  nitrate  of  lead  in  two  pounds  of  water. 

THE  RIVER  WEAR  ON  FIRE. 

In  July  last,  the  surface  of  the  river  Wear,  immediately  above 
and  below  Framwellgate  Bridge,  in  Durham,  was  observed  to  be 
unusually  agitated.  An  eye-witness,  Mr.  Wharton,  of  Dryburn,  took 
particular  notice  of  one  of  the  principal  jets  of  air,  and  finding  its 
position  the  same  on  three  successive  days,  was  led  to  the  conclusion 
that  it  must  flow  from  some  fissure  under  the  bed  of  the  river,  and 
would  prove  to  be  an  escape  of  the  light  carburetted  hydrogen  gas 
generated  in  such  fearful  abundance  in  the  coal  and  other  strata  of  this 
district.  A  boat  having  been  moored  alongside  the  jet  of  air,  and  its 
inflammable  nature  fully  ascertained  by  the  application  of  a  lighted  ta- 
per, a  large  inverted  funnel,  furnished  with  a  pipe  of  requisite  length, 
was  fixed  over  the  supposed  fissure,  and  all  the  gas  issuing  from  it 
thus  collected  and  conveyed  into  a  small  open-bottomed  tin  reservoir 
or  gasometer  floating  on  the  surface,  and  provided  with  a  burner  and 
glass  chimney.  The  gas  could  be  ignited  at  pleasure,  and  the  supply 
was  found  to  be  sufficiently  abundant  to  produce  a  large  and  brilliant 
jet  of  flame,  arising,  as  it  were,  from  the  bosom  of  the  Wear  :  a  strange 
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and  extraordinary  spectacle,  which  attracted  many  hundreds  of  specta- 
tors curious  to  see  the  river  on  fire.  The  stream  of  gas  appropriated 
to  the  above  experiment  was  one  only  of  a  great  many  which  occu- 
pied an  area  of  from  50  to  100  square  yards  of  water — and  which 
must  together  have  discharged  very  many  gallons  of  gas  per  minute. 
When  the  air  was  perfectly  calm,  large  bubbles,  formed  by  the  ascent 
of  the  gas  to  the  surface,  and  readily  taking  fire  on  contact  with  a 
lighted  candle,  marked  the  limits  of  the  principal  cluster  of  gas  jets 
above  the  bridge — two  others  of  smaller  dimensions  were  observable 
below,  and  a  still  smaller  one  at  some  distance  above  the  bridge,  each 
of  them  being  marked  by  the  presence  of  numerous  air-bubbles 
whenever  the  surface  of  the  water  was  smooth.  They  were  all  situated 
nearly  in  a  straight  line,  crossing  the  river  diagonally  under  the 
bridge  in  a  NNE.  and  SSW.  direction.  The  distance  of  the  extreme 
clusters,  being  upwards  of  100  yards,  furnished  a  strong  presump- 
tion that  the  source  of  this  extraordinary  discharge  of  gas  was 
situated  at  a  great  depth  below  the  bed  of  the  river,  and  that  it  found 
its  way  up  the  fissures  of  some  "  trouble,"  fault,  or  dislocation,  of 
the  strata,  from  some  of  the  lowest  beds  of  coal  or  shale  reposing  be- 
low. No  coal  workings  were  known  to  exist  within  several  hundred 
yards  of  the  bridge,  nor  were  there  any  within  the  distance  of  two 
miles  sufficiently  deep  to  have  become  instrumental  to  the  appearance 
of  this  curious  phenomenon.  It  must,  therefore,  in  all  probability  be 
traced  to  one  of  those  extensive  natural  accumulations  of  gas  lurking 
in  the  fissures  and  pores  of  the  strata  far  below  the  surface  of  the 
ground,  which,  when  tapped  by  the  operations  and  fired  by  the  can- 
dles of  the  miaer,have  been  the  frequent  causes  of  explosion — Durham 
Advertiser. 


L'laUEFACTION  AND  SOLIDIFICATION  OF  GASES. 

Prof.  Faraday  has  read  to  the  Royal  Society,  a  paper  On  the 
Liquefaction  and  Solidification  of  Bodies  generally  existing  as  Gases." 

The  method  employed  by  the  author  for  examining  the  capability  of 
gases  to  assume  the  liquid  or  solid  form,  consisted  in  combining 
the  condensing  powers  of  mechanical  compression  with  that  of  very 
considerable  depressions  of  temperature.  The  first  object  was  ob- 
tained by  the  successive  action  of  two  air-pumps ;  the  first  having  a 
piston  of  one  inch  in  diameter,  by  which  the  gas  to  be  condensed 
was  forced  into  the  cylinder  of  the  second  pump,  the  diameter  of 
whose  piston  was  only  half  an  inch.  The  tubes  into  which  the  air, 
thus  further  condensed,  was  made  to  pass,  were  of  green  bottle 
glass,  from  one-sixth  to  one-quarter  of  an  inch  in  external  diameter, 
and  had  a  curvature  at  one  portion  of  their  length  adapted  to  im- 
mersion in  a  cooling  mixture :  they  were  provided  with  suitable 
stop -cocks,  screws,  connecting  pieces,  and  terminal  caps,  all  very 
carefully  made,  and  rendered  sufficiently  air-tight  to  retain  their 
gaseous  contents  under  the  circumstances  of  the  experiments,  and 
when  they  were  sustaining  a  pressure  of  fifty  atmospheres,  as  ascer- 
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tained  by  mercurial  gauges  connected  with  the  apparatus.  Cold  was 
applied  to  the  curved  portions  of  the  tube  by  their  immersion  in  a 
bath  of  Thilorier's  mixture  of  solid  carbonic  acid  and  ether.  The 
degree  of  cold  thus  produced,  when  the  mixture  was  surrounded  by 
the  air,  estimated  by  an  alcohol  thermometer,  was  a  temperature  of 
— 106°  Fahr.  But  on  placing  the  mixture  under  an  air-pump,  and 
removing  the  atmospheric  pressure,  leaving  only  that  of  the  vapour 
of  carbonic  acid,  which  amounted  only  to  l-24th  of  the  former,  (that 
is,  to  the  pressure  of  a  column  of  1*2  inch  of  mercury),  the  ther- 
)  mometer  indicated  a  temperature  of  166°  below  zero  of  Fahrenheit's 
scale.  In  this  state,  the  ether  was  very  fluid  ;  and  the  bath  could  be 
[    kept  in  good  order  for  a  quarter  of  an  hour  at  a  time. 

The  author  found  that  there  were  many  gases  which,  on  being  sub- 
i  jected  to  cold  of  this  extreme  intensity,  condensed  into  liquids,  even 
j  without  a  greater  condensation  than  that  arising  from  the  ordinary  at- 
'  mospheric  pressure,  and  that  they  could  then  be  preserved,  sealed  up 
in  glass  tubes,  in  this  liquid  state.  Such  was  the  case  with  chlorine, 
cyanogen,  ammonia,  sulphuretted  hydrogen,  arseniuretted  hydrogen, 
hydroiodic  acid,  hydrobromic  acid,  carbonic  acid,  and  euchlorine. 
With  respect  to  some  other  gases,  such  as  nitric  oxide,  fluosilicon, 
and  defiant  gas,  it  was  difficult  to  retain  them  for  any  length  of 
time  in  the  tubes,  in  consequence  of  the  chemical  action  they  exerted 
on  the  cements  used  in  the  joinings  of  caps  and  other  parts  of  the 
apparatus.  Hydroiodic  and  hydrobromic  acids  could  be  obtained 
either  in  the  solid  or  liquid  state.  Muriatic  acid  gas  did  not  freeze  at 
the  lowest  temperature  to  which  it  could  be  subjected.  Sulphurous 
acid  froze  into  transparent  and  colourless  crystals,  of  greater  specific 
gravity  than  the  liquid  out  of  which  they  were  formed.  Sulphuretted 
hydrogen  solidified  in  masses  of  confused  crystals  of  a  white  colour,  at 
a  temperature  of  — 122°  Fahr.  Euchlorine  was  easily  converted  from 
the  gaseous  state  into  a  solid  crystalline  body,  which,  by  a  slight  in- 
crease of  temperature,  melted  into  an  orange-red  fluid.  Nitrous 
oxide  was  obtained  solid  at  the  temperature  of  the  carbonic  acid  bath 
in  vacuo,  and  then  appeared  as  a  beautifully  clear  and  colourless  crys- 
talline body.  The  author  conceives  that  in  this  state  it  might,  in  cer- 
tain cases,  be  substituted  with  advantage  for  carbonic  acid  in  frigorific 
processes,  for  arriving  at  degrees  of  cold  far  below  those  hitherto  at- 
tained by  the  employment  of  the  latter  substance.  Ammonia  was 
obtained  in  the  state  of  solid  white  crystals,  and  retained  this  form  at 
a  temperature  of  — 103°. 

The  following  liquids  could  not  be  made  to  freeze  at  — 166°  ; 
namely,  chlorine,  ether,  alcohol,  sulphuret  of  carbon,  caoutchoucine, 
camphine,  and  rectified  oil  of  turpentine. 

The  following  gases  showed  no  signs  of  liquefaction  when  cooled 
by  the  carbonic  acid  bath,  even  when  subjected  to  great  pressure  :  

Hydrogen,  Oxygen,  at  a  pressure  of  .  .  27  atmospheres. 
Nitroj^en  and  nitric  oxide  at  a  pressure  of  50  atmospheres. 
Carbonic  oxide  at  a  pressure  of  .  .  .  .40  atmospheres. 
Coal-gas  at  a  pressure  of  32  atmospheres. 
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In  a  subsequent  communication,  Prof.  Faraday  states  that, — sus- 
pecting the  presence  of  nitrogen  in  the  nitrous  oxide  on  which  he  had 
operated,  he  repeated  his  experiments  with  this  gas,  very  carefully 
prepared  from  pure  nitrate  of  ammonia,  but  the  results  still  indi- 
cated the  presence  of  a  m.ore  volatile  gas  mixed  with  another  less 
volatile.  He  found  that  olefiant  gas  is  readily  soluble  in  strong 
alcohol,  sether,  oil  of  turpentine,  and  other  bodies  of  the  same  kind  ; 
and  that,  like  the  former  gas,  it  seems  to  be  of  a  compound  nature. 
His  experiments  confirm  the  prevalence  of  the  law  that  the  force  of 
vapour  increases  in  a  geometrical  ratio  for  equal  increments  of  heat, 
commencing  at  a  given  amount  of  pressure.  The  more  volatile  a  body 
is,  the  more  rapidly  does  the  force  of  its  vapour  increase  by  an  aug- 
mentation of  temperature,  the  increase  of  elasticity  being  directly 
as  the  volatility  of  the  substance.  By  further  and  more  accurate 
investigation,  a  general  law  may  be  established  for  deducing,  from 
only  a  single  observation  of  the  force  of  any  given  vapour  in  contact 
with  its  fluid,  its  elasticity  at  any  other  temperature. 

M.  Schratter,  of  Vienna,  having  announced  that  gas  liquefied,  and 
then  reduced  to  a  very  low  temperature,  no  longer  exercised  any  but 
a  very  feeble  action,  in  particular  the  action  of  liquid  chlorine  upon 
phosphorus, — M.  Dumas  wished  to  verify  this  statement,  and  he  con- 
siders himself  fortunate  in  not  having  been  the  victim  of  two  explo- 
sions of  his  apparatus,  which  was  rent  into  fragments,  some  of  which 
were  launched  by  the  force  of  the  explosion  to  a  distance  of  twenty 
metres.  M.  Dumas  placed  a  piece  of  phosphorus,  having  first  the 
ordinary  temperature,  but  subsequently  cooled  to  90  degress  below 
zero,  in  liquefied  chlorine  lowered  to  the  same  temperature  by  a  mix- 
ture of  solid  carbonic  acid  and  ether. 


VENTILATION  OF  COAL  MINES. 

Professor  Ansted  has  submitted  to  the  British  Association,  an 
elaborate  Report  on  this  important  inquiry  ;  in  which  he  shows  that 
much  may  be  done  by  simple,  practical,  and  inexpensive  methods,  to 
diminish  the  loss  of  life  in  collieries,  arising  from  noxious  gases.  Still, 
experiments  are  much  needed,  with  a  view  to  the  solution  of  various 
undetermined  questions,  among  which  are — 1.  The  actual  nature  of 
the  gas  given  off  by  the  coal  when  the  singing  noise  is  chiefly  heard  ; 
2.  the  real  extent  to  which  splitting  the  air  may  be  carried  with  a  view 
to  shortening  the  air-courses  ;  and  3.  the  extent  of  the  ventilation  at 
the  floor,  the  walls,  and  the  roof  of  a  mine,  when  an  ordinary  current 
is  passing  along  the  middle.  Prof.  Ansted,  at  present,  can  only  sug- 
gest the  not  working  too  large  an  area  of  coal  from  one  pair  of  shafts  ; 
never  working  at  all  with  less  than  a  pair  ;  working  the  panels  or  dis- 
tricts of  coal  })crfectly  distinct  from  one  another,  and  each  communi- 
cating by  its  own  driit  with  the  upcast ;  and  the  working  in  fiery  mines 
only  with  the  safety-lamp,  and  with  no  open  lights  whatever*. 

*  See,  also,  pp.  4C-48  of  the  present  volume. 
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FIRE-DAMP  IN  COAL-MINES. 

There  has  been  read  to  the  Chemical  Society,  A  report  on  the 
composition  of  the  Fire  Damp  of  the  Newcastle  coal-mines,  and  the 
means  of  preventing  accidents  from  its  explosion,'^  by  Professor  T, 
Graham.  The  gases  experimented  on  were  from  the  five-quarter 
seam  in  the  Gateshead  colliery,  the  Bonsham  seam  in  the  Hepburn, 
and  from  the  Killingworth  colliery  in  the  neighbourhood  of  Jarrow. 
They  were  collected  with  every  precaution  to  insure  purity  and  pre- 
vent admixture  with  atmospheric  air.  The  details  of  their  examination 
were  given,  and  the  result  proved  that  the  only  additional  matters 
present,  besides  light  carburetted  hydrogen,  were  a  small  per  centage 
of  nitrogen  and  oxygen,  or  air;  thus  confirming  the  results  of  Davy 
and  of  the  author's  experiments  made  some  years  ago.  The  remark- 
able absence  of  all  oxidable  matters,  at  the  temperature  of  the  air,  in 
the  fire-damp  is  of  geological  interest,  as  it  proves  that  almost  in- 
definitely protracted  oxidating  action  must  be  taken  into  account  in  the 
formation  of  coal.  Professor  Graham  next  proceeded  to  suggest  two 
measures  for  preventing  the  explosion  of  the  gas  in  coal-mines,  and  of 
mitigating  the  effects  of  such  accidents.  The  first,  based  on  the  gas 
ceasing  to  be  explosive  when  diluted  beyond  a  certain  point  with  air, 
and  the  fact  that,  from  its  extreme  lightness,  it  continues  near  the 
roof  for  a  great  length  of  time.  It  was  recommended,  that  an  early 
intermixture  of  the  fire-damp  and  air  be  promoted  by  agitation  with  a 
light  portable  wheel,  with  vanes,  so  placed  as  to  impel  the  air  in  the 
direction  of  the  ventilation,  and  not  to  impede  the  draft.  The  second, 
that  to  remove  the  after-damp,  or  carbonic  acid  gas,  which  results 
from  the  explosion,  and  by  which  the  large  proportion  of  deaths  is 
occasioned,  a  cast-iron  pipe,  from  eight  to  twelve  inches  in  diameter, 
be  permanently  fixed  in  every  shaft,  with  blowing  apparatus  above,  by 
which  air  could  be  thrown  down,  and  the  shaft  itself  immediately  venti- 
lated ;  by  means  of  flexible  or  fixed  tubes  this  auxiliary  circulation 
might  be  carried  into  the  workings. — Literary  Gazette,  No.  1566. 

NEW  EUDTOMETRIC  PROCESS. 

For  the  rapid  absorption  of  oxygen  gas  from  air  and  other  gaseous 
mixtures  containing  it,  Professor  Graham  recommends  a  solution  in 
ammonia  of  a  sulphate  of  the  suboxide  of  copper  and  ammonia.  This 
salt  falls  as  a  granular  brown  powder,  nearly  insoluble  in  water,  when 
a  stream  of  sulphurous  acid  gas  is  conveyed  into  a  cold  solution  of  the 
ammoniacal  sulphate  of  copper.  When  dissolved  in  ammonia  it  absorbs 
oxygen  with  singular  avidity,  and  when  employed  in  this  form  in 
audiometry  gives  results  of  considerable  uniformity. — Proceedings  of 
the  Chemical  Society. 

DiCCOMPOSITION  OF  WATER. 

M.  Barreswill  thus  explains  to  the  Paris  Academy  of  Sciences, 
the  influence  exercised  by  very  small  quantities  of  foreign  substances, 
in  the  Decomposition  of  Water  by  metals  : — "  We  may  admit, says  be, 

that  if  zinc,  tin,  and  lead,  are  attacked  by  hydrochloric  acid  with 
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greater  energy  under  the  influence  of  only  a  few  drops  of  a  solution  of 
the  salt  of  platina,  than  without  this  influence,  it  is  because  the  precipi-  ^ 
tated  metal  (platina),  in  contact  with  the  precipitating  metal,  consti- 
tutes a  true  voltaic  element.  In  fact,  if  instead  of  a  solution  of  platina 
we  make  use  of  a  piece  of  platina  wire,  and  touch  with  it  the  metal  to 
be  dissolved,  we  obtain  the  same  result.  If  arsenic  accelerates,  as  we 
all  know  it  does,  the  decomposition  of  water  by  zinc  (a  phenomenon 
analogous  to  the  presence  of  platina),  whilst  it  checks  the  action  of 
acids  upon  iron,  this  apparent  anomaly  arises  from  the  fact  of  the 
deposit  formed  upon  the  zinc  being  porous,  whilst  that  which  covers 
the  iron  is  impenetrable,  like  gilding.  The  proof  of  this  is,  that  if  we 
scrape  a  piece  of  iron  thus  arsenicated,  and  replace  it  in  the  same  liquid, 
the  re-action  becomes  stronger  than  upon  the  same  iron  when  entirely 
cleaned  for  the  process.  This  protecting  envelope  is  not  necessarily 
metallic  ;  it  suffices  for  it  to  be  impenetrable  to  liquid,  adherent,  and 
insoluble  in  the  bath.  Thus  marble  is  not  dissolved  in  concentrated 
nitric  acid,  because  it  covers  itself  with  an  insoluble  coating  of  nitrate 
of  lime.   

NEW  BLEACHING  PRINCIPLE. 

A  PAPER  has  been  read  to  the  Royal  Society,  On  a  New  Bleach- 
ing Principle  produced  by  the  slow  combustion  of  Ether  in  Atmos- 
pheric Air,  and  by  the  rapid  combustion  of  Bodies  in  a  jet  of  Hydrogen 
Gas,'^  by  Prof.  C.  Schoenbein.  The  author  having  observed  that  a 
peculiar  principle,  in  many  respects  similar  to  chlorine,  was  developed 
during  a  slow  combustion  of  phosphorus  in  the  atmosphere,  was  led 
to  inquire  into  the  product  of  the  slow  combustion  of  the  vapour  of 
either  mixed  with  atmospheric  air.  He  finds  that,  besides  well-  known 
compounds,  such  as  formic  and  acetic  acids,  there  is  evolved  a  prin- 
ciple hitherto  unnoticed,  which  possesses  oxidizing  and  bleaching 
properties  in  an  eminent  degree.  It  decomposes  indigo,  iodide  of 
potassium,  and  hydroiodic  acid,  and  also,  though  more  slowly,  bro- 
mide of  potassium.  When  in  contact  with  water,  it  converted  iodine 
into  iodic  acid,  and  sulphurous  into  sulphuric  acid  ;  changes  the  yellow 
ferro-cyanide  of  potassium  into  the  red,  and  the  white  cyanide  of  iron 
into  the  blue ;  it  transforms  the  salts  of  protoxide  of  iron  into  those 
of  the  peroxide,  and  it  discharges  the  colours  produced  by  sulphuret  of 
lead.  The  author  points  out  the  similarity  between  the  action  of  this 
substance,  in  these  instances,  and  that  of  chlorine  and  ozone.  Analo- 
gous results  were  obtained  from  the  combustion  of  a  jet  of  hydrogen 
gas  in  atmospheric  air,  and  even,  under  particular  circumstances,  from 
the  flame  of  a  common  candle,  and  also  from  various  other  inflammable 
bodies  when  burning  under  certain  conditions.  The  author  is  hence 
led  to  the  conclusion  that  this  peculiar  oxidizing  and  bleaching  prin- 
ciple is  produced  in  all  cases  of  rapid  combustion  taking  place  in 
atmospheric  air,  and  that  its  production  is  therefore  independent  of 
the  nature  of  the  substance  which  is  burnt. 


NEW  ACIDS. 

M.  Thenard  has  read  to  the  Paris  Academy  of  Sciences,  in  the  name 
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of  a  committee,  an  important  Report  on  the  work  of  M.  Fremy,  re 
specting  a  series  of  Acids  formed  of  oxygen,  hydrogen,  azote  and 
sulphur.  In  terminating  his  report,  M.  Thenard  said,  M.  Fremy's 
paper  is  full  of  new  and  unexpected  facts.  His  labour  is  one  which 
demanded  much  sagacity,  and  if  the  most  numerous  and  important 
experiments  of  M.  Fremy  had  not  already  given  him  an  elevated  rank 
among  chemists,  this  last  work  would  have  entitled  him  to  it.  The 
committee  has,  therefore,  the  honour  of  proposing  that  the  Academy 
should  order  his  paper  to  be  printed  in  the  '  Recueil  des  Savans 
Etrangers.'  ^'    This  proposition  of  the  committee  was  adopted. 

PHOSPHORIC  ACID  IN  LONDON  WATER. 

This  water  is  obtained  on  piercing  the  London  clay,  which  forms 
an  impervious  bed^  generally  exceeding  200  feet  in  thickness,  and 
flows  from  fissures  in  the  subjacent  chalk.  It  is  always  highly  soft 
and  alkaline,  and  remarkable  for  the  predominance  of  soda  salts  over 
earthy  salts  among  its  solid  constituents.  Prof.  Graham  never  found 
it  to  contain  a  sensible  quantity  of  potash,  although  salts  of  the  vege- 
table alkali  appear  among  the  constituents  of  the  water  of  the  deep 
Artesian  well  of  Grene^e. 

When  evaporated  considerably,  a  small  deposit  takes  place  in  the 
London  deep -well  water,  which  consists  chiefly  of  carbonate  and 
phosphate  of  lime.  The  remaining  liquid  gives  with  nitrate  of  silver 
a  precipitate  of  chloride  and  carbonate  of  silver,  which  is.white  without 
any  shade  of  yellow ;  but  if  a  portion  of  the  water,  amounting  to  an 
ounce  or  two,  be  evaporated  to  dryness  in  a  platinum  capsule,  without 
removing  the  precipitate,  and  the  heat  afterwards  continued  so  as  to 
raise  the  temperature  of  the  resulting  dry  saline  matter  to  low  redness, 
then,  on  redissolving  by  distilled  water,  and  adding  nitrate  of  silver,  a 
precipitate  is  obtained,  in  which  the  yellow  colour  of  the  phosphate  of 
silver  is  very  perceptible.  The  earthy  phosphate  is  decomposed  by 
ignition  with  the  alkaline  belonging  to  the  water,  and  the  soluble 
phosphate  of  soda  is  produced. 

The  following  are  the  results  of  the  analysis  of  the  water  from  the 
deep  well  in  the  Brewery  of  Messrs.  Combe  and  Delafield,  Long  Acre. 
An  imperial  gallon  of  the  water  contained  56*45  grains  of  solid  matter, 
100  parts  of  which  gave — 


Carbonate  of  soda   20*70 

Sulphate  of  soda   42  91 

Chloride  of  sodium    22*58 

Carbonate  of  lime   10  96 

Carbonate  of  magnesia   1*92 

Phosphate  of  lime   0*34 

Phosphate  of  iron    0*43 

Silica   0*79 


100*66 

The  growth  of  green  confervse  in  this  water  is  extremely  rapid,  and 
occasions  inconvenience  when  the  water  is  kept  in  open  tanks.  It  is 
a  subject  perhaps  worthy  of  inquiry,  whether  the  value  of  some  waters 
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for  irrigation  may  not  depend  upon  their  containing  phosphoric  acid, 
this  constituent  havins:  hitherto  been  generally  overlooked  in  waters. — 
Proceedings  of  the  Cheynical  Society, 


CHEMICAL  ECIUIVALENTS. 

M.  Pelouze  has  presented  to  the  Paris  Academy  of  Sciences,  his 
New  Table  of  the  Equivalents  of  most  of  the  simple  bodies  in  Che- 
mistry, as  compared  with  the  table  of  Berzelius.  It  results  from  the 
conclusions  of  M.  Pelouze,  that  azote,  phosphorus,  and  arsenic,  are 
the  only  bodies  with  carbon,  the  equivalents  of  which  are  exactly  di- 
visible by  12 '5,  the  equivalent  of  hydrogen,  and  that,  consequently, 
we  cannot  give  to  the  law  of  Dr.  Prout,  by  which  the  equivalents  of 
all  bodies  are  exact  multiples  of  that  of  hydrogen,  the  general  character 
which  M.  Dumas  supposes. 


NATURE  OF  OZONE. 

Professor  C.  Schcenbein,  of  Basle,  observes  : — The  properties 
of  ozone,  and  the  circumstances  under  which  that  remarkable  sub- 
stance is  produced,  render  it  highly  probable  that  ozone  is  a  peculiar 
peroxide  of  hydrogen.  MM.  De  la  Rive  and  Marignac  have  lately 
ascertained  the  highly  interesting  fact,  that  dry  oxygen,  on  being  ex- 
posed to  the  action  of  electrical  sparks,  yields  ozone ;  and  from  this 
fact  the  philosophers  of  Geneva  have  drawn  the  conclusion,  that  ozone 
is  nothing  but  oxygen  brought  into  a  peculiar  condition  by  the  agency 
of  electricity.  Simple  and  well-founded  as  that  inference  seems  to 
be,  it  is,  nevertheless,  so  extraordinary  that  I  cannot  help  making  a 
remark  or  two  on  the  subject.'' — See  the  remainder  of  the  Professor's 
paper,  in  No.  181  of  the  Philosophical  Magazine,  wherein  M; 
Schoenbein's  reasons  for  believing  ozone  to  be  a  peculiar  peroxide  of 
oxygen,  are — 

1.  Ozone  is  such  a  powerfully- smelling  substance,  that  infinitely 
small  quantities  are  capable  of  affecting  the  olfactory  nerves. 

2.  Quantities  of  ozone,  by  far  too  minute  to  be  ascertained  by 
weight,  still  perceptibly  colour  the  test-paste. 

Hence  it  follows  that  a  quantity  of  aqueous  vapour,  so  small  as 
cannot  be  ascertained  even  by  our  most  delicate  hygroscopical  tests,  is 
sufficiently  large  to  produce  with  oxygen  so  much  ozone,  that  the 
presence  of  the  latter  is  detected  both  by  the  nose  and  the  test-paste. 

Now,  M.  Schoenbein  considers  it  probable  that  the  oxygen  em- 
ployed by  MM.  De  la  Rive  and  Marignac  may  have  contained  some 
traces  of  water,  large  enough  to  produce  ozone  to  colour  the  test-paste, 
and  affect  the  sense  of  smeUing.  This  conjecture  he  regards  as  far 
less  bold,  and  more  in  accordance  with  chemical  science,  than  the  view 
taken  by  De  la  Rive  and  Marignac.  **  If,"  says  Schoenbein,  my 
opinion  should  happen  to  be  correct,  the  very  property  exhibited  by 
oxygen,  of  producing  traces  of  ozone  when  the  former  happens  to  be 
exposed  to  electrical  action,  would  prove  the  most  delicate  means  of 
detecting  the  minutest  quantities  of  vapour  contained  in  that  gas." — 
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(See  Prof.  Schoenbein's  Production  of  Ozone  by  Chemical  Means,  in 
the  Year-book  of  Facts,  1845,  p.  190.) 


NEW  RESEARCHES  ON  ANILINE. 

Professor  Hofmann  describes  this  remarkable  liquid,  first  ob- 
tained from  the  distillation  of  indigo  with  caustic  potash,  and  afterwards 
from  coal  tar  naphtha,  as  having  proved  the  type  of  a  new  class  of 
organic  bases,  which  closely  resemble  ammonia.  The  author  has  ex- 
tended the  analogy  between  Aniline  and  ammonia  by  a  beautiful  series 
of  discoveries,  of  which  the  most  important  are,  the  formation  from 
cyanic  acid  and  aniline,  of  the  urea  of  the  latter,  and  of  a  new  sub- 
stance which  results  from  the  destructive  distillation  of  sulphocyanate 
of  aniline.  This  last  is  a  crystalline  sublimate,  having  the  composition 
of  aniline,  which  has  lost  one  equivalent  of  hydrogen,  and  has  assumed 
in  its  place  a  compound  of  carbon  and  sulphur,  C  S,  which  cor- 
responds in  composition  to  carbonic  oxide  ;  it  is  named,  accordingly, 
carbosulphanilide.  When  treated  by  an  alcoholic  solution  of  potash, 
the  sulphur  is  exchanged  for  oxygen,  and  the  true  carboniUde  obtained. 
These  bodies  were  also  derived  by  other  and  more  direct  processes, 
namely,  the  first  by  the  action  of  bisulphuret  of  carbon  upon  aniline, 
and  the  second  by  the  action  of  chloro-carbonic  oxide  gas  upon  the 
same  substance. — Proceedings  of  the  Chemical  Society, 


ANALYSIS  OF  TAURINE. 

Professor  Redtenbacher,  of  Vienna,  formerly  a  pupil  of 
Liebig,  has  subjected  Taurine,  (the  asparagine  biliaire  of  Gmelin)  to  a 
new  analysis,  and  has  found  it  to  contain  26  per  cent,  of  sulphur  ; 
this  substance,  on  account  of  its  crystalline  form,  is  one  of  the  most 
beautiful  presented  by  organic  chemistry.  The  chemists  w^ho  have 
analysed  taurine,  overlooked  the  presence  of  sulphur,  and  gave  as  its 
formula,  C^^  NO^q. — Journ.  de  Pharm.  et  de  Ch,,  Juin  1845  ; 
Philos.  Mag.  No.  180.   

DOUBLE  SALT  OF  [bi] CHLORIDE  OF  MERCURY  AND  ACETATE  OF 
COPPER. 

M.  WoHLER  has  formed  this  double  salt  by  mixing  cold  saturated 
solutions  of  its  component  parts. 

The  compound  is  gradually  deposited  in  concentric  hemispheric 
crystals  of  a  deep  blue  colour  and  great  beauty.  It  is  nearly  inso- 
luble in  cold  water  ;  in  boiling  water  it  is  converted  into  a  bright  green 
powder,  and  bichloride  of  mercury  remains  in  solution. 

According  to  repeated  analyses  performed  by  M.  Hiitteroth,  and 
which  agreed  satisfactorily,  the  blue  compound  is  formed  of  two  equi- 
valents of  chloride  and  one  equivalent  of  anhydrous  basic  acetate  of 
copper,  or  in  100  parts,  of — 

[Bijchloride  of  mercury   67*65 

Acetate  of  copper   32'35 

100 

Journ,  de  Pharm,  et  de  Ch.y  Juin  1845  ;  Philos,  Mag,  No.  180. 
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BENZOLINE,  A  NEW  ORGANIC  SALT-BASE  OBTAINED  PROM  OIL  OF 
BITTER  ALMONDS. 

Pure  Oil  of  Bitter  Almonds  is  converted,  by  the  action  of  a  strong 
solution  of  ammonia,  into  a  solid  white  substance  having  a  crystalline 
form,  and  which  was  termed  by  M.  Laurent  hydrobenzamide.  The 
author  found  that  this  substance,  by  the  further  action  of  alkalies, 
became  harder  and  less  fusible  than  before,  and  not  differing  in  che- 
mical composition  from  the  original  substance,  but  exhibiting  the  pro- 
perties of  an  organic  salt  base.  To  this  substance  the  author  gives 
the  name  of  benzoUne,  He  finds  that  the  salts  which  it  forms  by 
combination  with  acids  are,  in  general,  remarkable  for  their  sparing 
solubility  ;  and  that  many  of  them,  as  the  hydrochlorate,  the  nitrate 
and  the  sulphate,  are  crystallizable.  Of  the  properties  of  these  salts 
the  author  gives  a  detailed  account. — Mr,  G,  Fownes  ;  Proceedings 
of  the  Royal  Society,   

NEW  DOUBLE  OXALATES. 

M.  Pelouze  has  communicated  to  the  Paris  Academy  of  Sciences, 
a  paper  by  M.  Reece,  on  several  New  Series  of  Double  Oxalates. 
The  salt,  by  the  aid  of  which  he  has  prepared  these  double  salts,  is  an 
oxalate  of  chrome  and  of  ammonia,  a  concentrated  solution  of  which, 
mixed  with  its  volume  of  chloride  of  barium,  strontium,  and  calcium, 
precipitates  oxalates  of  chrome  and  baryta,  of  chrome  and  strontium, 
and  of  chrome  and  lime.  If  a  ferric  oxide  be  substituted  for  the 
chrome,  corresponding  salts,  with  an  iron  base,  are  obtained  ;  oxalate 
of  iron  and  of  baryta,  of  iron  and  of  strontium,  and  of  iron  and 
lime,  not  crystallised  ;  and  so  with  alumina  similar  salts.  These  salts 
crystallise  in  small  silky  needles  ;  those  of  chrome  have  a  deep  violet 
colour,  those  of  iron  a  pale  yellowish  green,  and  those  of  alumina  a 
brilliant  white.  All  the  alkalies  decompose  them,  precipitating  their 
sesquioxides  and  the  neutral  oxalate  :  but  the  chrome  salts  are  per- 
fectly insensible  to  ammonia,  even  when  the  baryta  has  been  sepa- 
rated by  sulphuric  acid.  The  iron  salts  are  decomposed  by  the  rays 
of  the  sun,  giving  off  an  abundance  of  carbonic  acid  even  when  the 
crystals  are  dry. — Literary  Gazette,  No.  1506. 


ARTIFICIAL  PRODUCTION  OF  HYDROPHANE. 

By  slightly  modifying  the  process  for  the  preparation  of  hydrate  of 
silica,  M.  Ebelman  has  obtained,  instead  of  a  diaphanous  product,  an 
opake  substance,  which  becomes  entirely  transparent  when  placed  in 
water  ;  in  a  word,  true  Hydrophane.  It  suffices  for  this  purpose  that 
the  silicic  sether  employed  retain  a  little  chloride  of  silicium,  which 
happens  when  an  excess  of  alcohol  has  not  been  employed  in  the  pre- 
paration of  the  sether.  On  exposing  this  sether,  still  somewhat  acid, 
to  the  action  of  moist  air,  there  is  obtained  a  solid  mass,  which  is  at 
first  transparent,  but  ends  by  becoming  opake  after  some  weeks'  ex- 
posure'to  the  air.  The  translucidity  of  this  substance  is  so  much  the 
less  the  greater  the  proportion  of  the  chloride  of  sihcium  in  the  tjether. 
Some  of  the  fragments  have  the  semi- transparency  of  opal.  They  all 
become  entirely  transparesit  in  water. 
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We  are,  therefore,  able  artificially  to  reproduce  Hydrophane,  this 
rare  variety  of  quartz,  the  curious  property  of  which  had  struck  mine- 
ralogists. 

M,  Ebelman  proposes  to  continue  and  vary  these  experiments, 
which  appear  to  him  of  great  importance,  and  of  considerable  in- 
terest.— Comptes  Rendus ;  Philos.  Mag,  No.  181. 


SPURIOUS  WINE  BOTTLES. 

Mr.  Warington  having  examined  some  green  glass  Wine  Bottles, 
the  inner  surface  of  which  was  covered  with  a  thin  and  slightly  opake 
fibrin,  found  the  surface  of  the  glass  affected  by  the  action  of  some 
corroding  agent.  Portions  of  the  glass  were,  therefore,  submitted 
to  the  action  of  a  weak  solution  of  tartaric  acid,  as  the  acid  most 
likely  to  be  present  in  wines ;  and  in  the  course  of  twenty-four  hours, 
the  vessel,  in  which  the  digestion  was  conducted,  was  one-fourth  part 
full  of  beautiful  crystals  of  bitartrate  of  lime.  It  was  also  strongly 
acted  upon  by  diluted  hydrochloric  acid,  forming  a  solution  of  chlo- 
ride of  calcium,  and  a  gelatinous  mass  from  the  hydration  of  the  si- 
licic acid.  From  these  preliminary  experiments  it  was  evident  that  a 
great  excess  of  lime  had  been  employed  in  the  manufacture  of  the 
glass  ;  and  this  had  rendered  it  totally  unfit  for  any  of  the  ordinary 
purposes  to  which  such  bottles  are  applied.  The  glass  was  then  sub- 
mitted to  analysis. 

These  bottles  had  been  offered  to  the  consumer,  the  wine-merchant, 
at  a  lower  price  than  the  ordinary  wine  bottles,  and  the  vendors 
urged  strongly  the  superiority  of  their  goods,  under  the  recommenda- 
tion that  they  caused  port  wine  to  deposit  its  crust  much  sooner  and 
firmer,  that  is,  adhering  more  tightly  to  the  bottle,  than  would  be 
the  case  where  the  common  glass  was  employed.  As  it  was  a  ques- 
tion of  scientific  interest  to  ascertain  to  what  extent  the  foregoing 
glass  differed  from  our  green  glass  wine  bottles,  an  analysis  of  this 
was  undertaken  ;  and,  on  comparing  these  results  with  the  former, 
the  total  amount  of  bases  present  was  far  less  ;  and  calculating  them 
out  as  silicates,  the  first  analysis  shows  a  deficiency  of  silicic  acid 
amounting  to  about  20  parts  on  the  100. — Abridged  from  the  Pro- 
ceedings of  the  Chemical  Society. 


ADULTERATION  OF  COPPER. 

There  has  been  read  to  the  Chemical  Society,  a  paper  on  certain 
Impurities  in  commercial  Sulphate  of  Copper,' '  by  Mr.  S.  Piesse. 
One  source  of  the  sulphate  of  copper  of  commerce  arises  from  that 
treatment  of  brass  and  German  silver  articles  technically  called 
dipping,  and  which  consists  in  plunging  them  for  a  short  time  into  a 
mixture  of  nitric  and  sulphuric  acids,  which  removes  the  coat  of  oxide 
from  the  surface  of  the  metal,  and  leaves  the  latter  in  a  clean  state, 
proper  for  the  reception  of  varnish  or  other  finishing.  In  time  this 
dipping  liquid  becomes  in  great  measure  saturated,  and  after  neutrali- 
sation with  old  copper,  yields,  on  evaporation  in  leaden  pans,  a  large 
quantity  of  sulphate  of  copper  in  crystals.    According  to  the  author, 
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not  less  than  100  tons  of  dipping  liquid  are  thus  disposed  of  annually 
at  Birmingham  by  the  makers  of  buttons  and  other  articles.  The 
crystallised  sulphate  of  copper  so  obtained  is  often  largely  con- 
taminated with  sulphate  of  zinc,  which  may  sometimes  be  seen  in  the 
form  of  slender  white  needles  on  the  surface  of  the  dark-blue  crystals, 
and  in  some  of  the  applications  of  this  salt  may  prove  injurious. 
Sulphate  of  nickel,  sulphate  of  lead,  arsenic,  and  chlorides,  are  also 
sometimes  present. 


POISONING  BY  METALS. 

MM.  Danger  and  Flandrin  have  presented  to  the  Paris  Academy 
of  Sciences,  a  final  paper  upon  Poisoning  by  Metals.  The  metal  par- 
ticularly noticed  in  this  paper  is  mercury.  Hitherto  it  has  been 
difficult  to  detect  the  presence  of  mercury  in  organic  matter  when 
administered  in  some  of  its  combinations.  Messrs.  Danger  and 
Flandrin  have  succeeded  in  the  means  of  discovering  even  the 
hundred- thousandth  part  of  a  grain.  Their  analytical  process,  after 
carbonization  with  sulphuric  acid  greatly  modified,  is  with  the  galvanic 
pile  of  Smithson,  with  a  certain  modification,  by  which  the  gold  con- 
ductors plunge  in  the  suspected  liquor  and  separate  the  mercury.. 


ruthenium,  a  new  metal. 
Professor  Claus,  of  Kasan,  states,  that  after  two  years'  uninter- 
rupted labour,  he  has  at  last  succeeded  in  obtaining  a  New  Metal  in  a 
pure  state  from  the  platinum  residuum  ;  and  that  he  proposes  to 
give  it  the  name  of  Ruthenium,  because  it  is  contained  in  small 
quantity  in  a  white  body  mentioned  by  Osann,  which  consists  chiefly 
of  silica,  titanic  acid,  oxide  of  iron,  and  zirconia,  and  which  the  latter 
chemist  considered  as  a  peculiar  metallic  oxide,  and  termed  oxide  of 
ruthenium.  Hitherto  Professor  Claus  has  only  obtained  the  metal  in 
a  form  of  a  blackish-grey  powder,  which  is  considerably  lighter  than 
iridium.  It  belongs  to  the  interesting  group  of  the  platinum  metals, 
and  its  chlorides  and  double  chlorides  are  very  similar  to  those  of 
iridium.  The  resemblance  of  the  chloride  of  potassium  and  iridium  to 
the  corresponding  salt  of  the  new  metal  is  so  great,  that  Berzelius,  to 
whom  a  specimen  was  sent,  at  first  declared  it  to  be  salt  of  iridium  ; 
a  week  afterwards,  however,  Professor  Claus  received  a  letter  from 
him,  in  which  he  retracted  that  opinion,  and  stated  that  he  regarded 
it  as  a  salt  of  an  unknown  metal.  According  to  the  discoverer, 
ruthenium  possesses  such  distinct  and  peculiar  characters,  that  no 
doubt  can  be  entertained  of  its  being  a  new  metal.  Professor  Osann 
says,  that  he  had  previously  detected  a  metal  {Poggendorff^s  Annals, 
vol.  xiv.,  1828,  p.  349)  belonging  to  the  platinum  group,  which  he 
thinks  possesses  the  same  properties  as  the  ruthenium  of  Claus,  and 
which  he  had  proposed  to  term  Poline,  from  polioSj  grey.* — Poggen- 
dorff's  Annals  ;  Jameson's  Journal y  No.  77. 

*  Within  the  last  six  years,  no  less  than  seven  new  metals  have  been 
announced,  viz.  Lantanium  and  Didymium  (which  were  found  associated 
with  cerium),  and  Erbium  and  Terbium  (whose  oxides  occur  combined  with 
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SINGULAR  PROPERTIES  OF  MERCURY. 

The  extreme  susceptibility  of  Mercury,  both  to  freeze  and  melt, 
has  been  beautifully  illustrated  by  Professor  Faraday,  at  the  Royal 
Institution.  No  number  can  be  positively  fixed  to  mark  the  fusing 
point  of  either  platinum  or  iron,  in  consequence  of  the  extreme 
difficulty  of  melting  them  :  mercury  melts  as  low  as  29°.  By  placing 
an  admixture  of  ether  and  carbonic  acid  into  a  proper  receptacle, 
mercury  becomes  also  easily  frozen.  In  this  way,  the  lecturer  took  a 
cast  of  a  medal,  by  pouring  on  it  at  first  the  metal  in  its  usual  liquid 
state,  and  then  applying  the  refrigerating  carbonic  acid  and  ether, 
when,  after  a  short  interval,  the  metal  became  solid,  and  a  perfect 
cast  was  obtained. 


CORROSION  OF  METALS. 

A  PAPER  has  been  read  to  the  Institution  of  Civil  Engineers,  On 
the  Corrosion  of  Metals,"  by  Mr.  Adie.  The  object  was  to  give  an 
experimental  proof  of  the  fact,  of  water,  when  saturated  with  common 
salt,  preserving  to  a  great  extent  the  surfaces  of  oxidizable  metals 
from  corrosion,  by  the  joint  action  of  air  and  water ;  and  also  to  show 
that  water,  or  water  containing  a  saline  solution,  does  not  act  as  a 
corroding  agent  without  the  aid  of  the  oxygen  of  tlie  atmosphere. 
These  positions  were  demonstrated  by  the  details  of  several  series  of 
experiments  which  were  purely  of  a  chemical  tendency,  leaving  to  the 
engineers  the  application  to  practice  of  the  results  obtained.  The 
details  were  also  given  of  some  experiments  made  to  ascertain  the 
quantity  of  oxygen  dissolved  by  water  under  different  circumstances  ; 
whence  it  was  shown  that  brine,  and  some  other  saline  solutions, 
contain  much  less  dissolved  oxygen  than  sea  or  ordinary  water  ;  the 
discovery  of  this  fact  suggested  the  experiments  on  the  application  of 
brine  as  a  preserver  of  iron.  The  object  of  the  last  set  of  experiments 
was  to  determine,  by  trial,  the  rates  of  corrosion  of  metals  in  fresh 
water,  sea  water,  and  saturated  brine.  The  results  demonstrated  that 
sea  water  corrodes  the  quickest,  fresh  water  less  rapidly,  and  brine 
very  much  slower  than  either.  The  circumstance  was  incidentally 
mentioned  of  the  use  of  common  salt  for  preserving  ships'  timbers, 
for  which  purposes  the  spaces  between  the  ribs  of  some  of  the  North 
American  ships  are  frequently  packed  with  rock  salt,  and  the  effect 
has  proved  advantageous  to  the  duration  of  timber,  without  affecting 
the  metal  fastenings,  as  would  have  been  supposed. 

ARSENIC  IN  SULPHURIC  ACID. 

M.  DuPAsauiER  states  that  he  has  detected  the  presence  of  Arsenic 
in  large  quantities  in  the  Sulphuric  Acid  of  Commerce.  He  proposes, 
as  a  means  of  preventing  this,  that  the  acid,  as  it  comes  out  of  the 
lead-chambers  in  which  it  is  prepared,  should  be  purified  by  the 
sulphuret  of  barium.   

Yttria),  discovered  by  Mosander ;  Niobium  and  Pelopium  (hoth  in  the  Tan- 
talite  or  Columbite  of  Bavaria),  by  Professor  Henry  Rose;  and  now  the 
Ruthenium  by  Professor  Clsius,— Professor  Jameson. 
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NEW  PROCESS  FOR  DETECTING  ARSENIC. 

M.  Bevan,  a  scientific  chemist,  has  indicated  the  following,  as  a 
new  and  certain  process  for  Detecting  the  Presence  of  Arsenic.  Into 
a  narrow  tube  is  to  be  put  a  certain  quantity  of  nitric  acid,  diluted 
with  four  times  its  weight  in  water,  filling  the  tube  to  half  its  depth. 
Into  this  is  to  be  introduced  a  rod  of  clean  copper.  On  the  top  of 
the  liquid  is  to  be  poured  some  melted  tallow,  which,  on  becoming 
cool,  forms  a  diaphragm,  that  separates  the  upper  part  of  the  copper 
from  that  which  is  plunged  in  the  acid.  On  the  surface  of  the 
diaphragm  is  to  be  placed  the  arsenical  matter,  and  at  the  en^  of  six 
hours  all  the  arsenic  that  is  in  it  will  be  found  separated,  and  adhering 
to  the  rod.  By  means  of  this  process,  M.  Bevan  affirms  that  the 
quantity  of  arsenic  in  the  matter  put  into  the  tube  may  be  ascertained 
even  to  the  one-hundredth  part  of  a  grain.  A  rod  of  zinc,  he  adds, 
will  give  the  same  result,  and  even  more  promptly. 


accidental  presence  of  ARSENIC  IN  CHEMICAL  APPARATUS  AND 
MATERIALS. 

Dr.  Christison  observes  : — '*  It  is  not  likely  that  such  enormous 
masses  of  material  will  ever  be  operated  on  again,  as  those  which  were 
made  use  of  in  some  late  French  trials,  and  for  which  great  iron  pots 
was  found  indispensable  ;  because  it  has  been  proved  that  absorbed 
Arsenic  is  chiefly  to  be  met  with  in  particular  organs  or  secretions, 
such  as  the  liver  and  urine.  Besides,  a  false  importance  has  been 
attached  to  the  enthusiastic  analyses  of  the  whole  human  carcase, 
with  which  some  French  chemists  have  been  astounding  the  minds  of 
the  scientific  world  as  well  as  the  vulgar,  on  the  occasion  of  some  late 
trials  for  poisoning.  I  confess  I  could  not  find  fault  with  a  jury 
who  might  decline  to  put  faith  in  the  evidence  of  poisoning  with 
arsenic,  when  the  analyst,  after  boiling  the  entire  body  with  many 
gallons  of  water  in  a  huge  iron  cauldron,  making  use  of  whole  pounds 
of  sulphuric  acid,  nitric  acid,  and  nitre,  and  toiling  for  days  and  weeks 
at  the  process,  could  do  no  more  than  produce  minute  traces  of  the 
poison.  What  man  of  common  sense  will  believe  that  with  such 
bulky  materials  and  crude  apparatus,  it  is  possible  to  guard  against 
the  accidental  admission  of  a  little  arsenic  ?  At  all  events,  I  am  much 
mistaken  if  a  British  jury  would  condemn  a  prisoner  on  such 
evidence — or  any  British  chemist  would  find  fault  with  them  for  de- 
clining to  do  so." — Medical  Gazette,  No.  920. 


ARSENIC  and  wheat. 

M.  BoRY  DB  St.  Vincent  has  made  to  the  Paris  Academy  of  Sci- 
ences a  communication,  respecting  the  practice  of  steeping  grain  in  a 
solution  of  Arsenic,  as  a  preservative  against  destruction  by  insects, 
&c.  before  sowing.  He  stated  that  a  commencement  of  vegetation  had 
been  observed  in  an  arsenical  solution,  from  which  he  concludes,  that 
corn  grown  from  grain  so  treated  may  have  a  deleterious  influence. 
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EFFECTS  OF  LEAD  PIPES  UPON  WATER. 

The  following  statement  relative  to  the  deleterious  effects  of  Water 
impregnated  with  carbonic  acid  in  passing  through  Lead  Pipes,  is  de- 
tailed in  the  Medical  Gazette. 

It  appears  that  a  labourer,  living  at  Ascot,  applied  to  Mr.  Rust,  a 
surgeon,  of  Windsor,  evidently  suffering  from  the  poisonous  effects 
of  lead.  Mr.  Rust  immediately  asked  him  if  the  water  he  drank, 
and  used  for  cooking,  passed  through  lead,  and  was  answered  in  the 
affirmative.  He  then  procured  a  quantity  of  it,  and,  on  the  addition 
of  water  impregnated  with  sulphuretted  hydrogen,  a  large  precipitate 
of  sulphuret  of  lead  was  thrown  down.  By  the  use  of  other  water, 
and  of  appropriate  remedies,  the  principal  of  which  was  alum,  he 
slowly  recovered. 

The  second  case  is  that  of  one  of  the  whippers-in  at  the  royal 
kennel,  at  Ascot,  who  was  suffering  severely  from  lead  palsy  ;  and, 
on  inquiry,  Mr.  Rust  found  that  disorders  which  could  be  attributable 
to  the  effects  of  lead  had  for  a  long  time  been  prevalent  in  the  esta- 
blishment at  the  royal  kennel  from  a  species  of  paralysis  denominated 
kennel  lameness.  The  water  was,  in  consequence,  analysed  by  Dr. 
Ryan,  at  the  Polytechnic  Institution,  the  results  of  which  were  as 
follows  :  Water  at  the  spring  head,  specific  gravity  at  60  degrees, 
1*018.  The  contents  of  an  imperial  pint,  on  evaporation  to  dryness, 
yielded  2'37  grains  of  solid  matter.  The  solid  contents  of  an  imperial 
pint  being — Chloride  of  sodium,  1*54  grains;  chloride  of  magnesium, 
0*71  grains  ;  sulphate  of  lime,  0*128  grains  ;  a  trace  of  carbonic 
acid  :  total,  2*378  grains.  The  water,  after  it  had  passed  through  the 
leaden  pipes,  was  found  to  contain  *164  grains  of  carbonate  of  lead  in 
an  imperial  pint,  or  one  and  a  third  of  carbonate  of  lead  in  an  imperial 
gallon. 

A  third  case  of  lead  palsy  presented  itself  to  Mr.  Rust,  in  a  foot- 
man who  lived  near  Ascot ;  besides  other  individuals  ;  when  Mr. 
Rust  found  that  all  of  them  were  supplied  by  water  which  passed 
through  leaden  pipes.  Mr.  Rust  considers  that  it  may  be  fairly  de- 
duced from  the  above  facts,  that  the  spring-water  at  Ascot  contains  a 
small  portion  of  free  carbonic  acid,  which  dissolves  portions  of  lead  in 
passing  over  its  surface  ;  and  it  will  readily  account  for  the  fact,  that 
the  leaden  cisterns  and  pipes  usually  so  innocuous,  should  occasion- 
ally produce  such  deleterious  effects.  The  paralysis  in  the  first  and 
second  cases  was  entirely  removed  by  alum,  combined  with  guaiacum. 
From  the  almost  specific  effects  of  alum  in  painters'  coHc,  Mr.  Rust 
was  induced  to  try  whether  it  would  be  found  serviceable  in  the  para- 
lysis produced  by  lead  ;  and  he  in  many  instances  found  it  of  the 
greatest  service,  although  in  many  more  it  has  been  useless. 

Supplementary  to  the  preceding  cases  may  be  quoted  the  substance 
of  a  paper,  by  Lieut. -Col.  Philip  Yorke,  On  the  Solution  of  Oxide 
of  Lead  in  pure  water.''  It  is  from  this  property  that  leaden  pipes 
and  cisterns  become  dangerous,  when  the  water  which  fills  them  is  soft 
apd  pure.    The  lead,  however,  which  the  water  takes  up  may  be  re- 
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moved  by  filtering  the  water  through  paper  ;  a  circumstance  which  has 
been  explained  by  supposing  that  the  oxide  of  lead  is  not  really  dis- 
solved in  the  water,  but  merely  suspended  in  it.  The  author,  however, 
shows  that  the  oxide  of  lead  is  taken  up  by  the  substance  of  the  paper 
and  combines  with  it,  from  an  affinity  such  as  subsists  between  the 
same  metallic  oxide  and  cotton  fibre  ;  the  last  taking  the  oxide  from 
solution  in  lime-water,  and  lead  being  often  fixed  as  a  mordant  on 
cloth  for  dyeing  in  this  way,  according  to  the  statement  of  Mr.  Crum. 
He  finds  also  that  the  power  of  the  filter  may  be  exhausted,  and  that 
therefore  it  would  be  unsafe  to  trust  to  the  action  of  a  filter  to  separate 
oxide  of  lead  from  water  for  an  unlimited  time. 


RADIATION  OF  HEAT. 

M.  Melloni,  of  Naples,  has  just  completed  some  very  interesting 
Experiments  on  the  Radiation  of  Heat.  The  previous  researches  of 
Rumford  and  Leslie  proved  that  the  surfaces  of  different  bodies  possess 
at  very  different  degrees  the  faculty  of  giving  out,  by  radiation,  the 
heat  of  the  substances  which  they  envelope  ;  and  it  has  also  been 
satisfactorily  established  that  layers  of  the  same  varnish  considerably 
modify  the  radiating  powers  of  the  surfaces  over  which  they  are  laid  ; 
showing,  therefore,  that  the  rays  of  heat  given  out  by  a  substance 
proceed  not  only  from  its  surface,  but  the  points  around  it  to  a  cer- 
tain depth.  It,  therefore,  remained  to  measure  numerically  the  thick- 
ness of  the  superficial  layer  which  assists  the  radiation ;  and  to  this 
undertaking  M.  Melloni  applied  himself.  He  covered  the  faces  of 
Leslie's  cube  with  equal  layers  of  a  proper  varnish,  augmenting  suc- 
cessively the  number  of  layers,  and  measuring  each  time  with  his 
thermo metrical  apparatus  the  radiating  powers  of  the  surface ;  he 
found  that  the  power  went  on  gradually  increasing  up  to  the  seven- 
teenth layer  of  varnish,  when  it  became  stationary.  At  this  point, 
the  total  thickness  of  the  varnish,  as  ascertained  with  the  greatest 
minuteness,  was  about  the  four  hundredth  part  of  a  millimetre.  In 
comparing  this  result  with  that  which  attended  the  use  of  leaf- gold, 
M.  Melloni  found  that  a  much  thinner  coating  of  gold  would  produce 
the  same  amount  of  radiation ;  but  this  difference  is  not  to  be  imputed 
to  the  greater  or  lesser  transparency  of  the  coating,  for  lampblack, 
which  is  very  opaque,  possesses,  like  varnish,  the  property  of  giving 
out  heat  from  the  layers  on  which  it  is  placed. 


FREEZING  OF  WATER  IN  RED-HOT  VESSELS. 

A  PAPER  has  been  read  to  the  British  Association,  by  Professor 
Boutigny,  entitled  "  Experiments  on  the  Spheroidal  State  of  Bodies, 
and  its  application  to  Steam  Boilers  ;  and  on  the  Freezing  of  Water 
in  red-hot  Vessels.'' 

The  Professor  commenced  by  showing  that  when  cold  water  is 
poured  on  a  hot  metallic  surface,  the  heat  is  not  communicated  to  it ; 
and  that  the  water  assumes  a  spheroidal  form,  and  continues  to  roll 
about,  upheld  at  a  minute  distance  from  the  heated  surface,  without 
boiling.    The  water  poured  into  a  hot  platinum  cup  kept  in  rapid 
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motion,  and  resembled  a  small  globe  of  glass  dancing  about.  There 
was  no  hissing  noise  nor  appearance  of  steam,  though  the  globule  of 
water  must,  nevertheless,  have  evaporated  rapidly;  for,  after  gra- 
dually diminishing  in  size,  in  the  course  of  about  two  minutes  it  dis- 
appeared. The  same  result  takes  place  when  any  substance  capable 
of  assuming  a  globular  form  is  placed  on  a  heated  surface.  In  proof 
of  this,  the  Professor  placed  in  the  heated  cup  of  platinum,  iodine, 
ammonia,  and  some  inflammable  substances  ;  each  of  which  became 
globular,  and  danced  about  like  the  globule  of  water,  but  without 
emitting  vapour  or  smell,  or  being  inflamed,  until  the  platinum  cup 
was  cooled.  Another  experiment  was  yet  more  curious.  Professor 
Boutigny  heated  a  silver  weight,  of  the  same  shape  as  the  weight  of  a 
clock,  until  it  was  red-hot ;  and  then  lowered  it  by  a  wire  into  a  glass 
of  cold  water,  without  there  being  the  slightest  indication  of  action  in 
the  water,  more  than  if  the  weight  had  been  quite  cold.  Professor 
Boutigny  advanced  no  theory  to  account  for  these  peculiar  actions, 
further  than  that  a  film  of  vapour  intervenes  between  the  heated  body 
and  the  substance,  which  prevents  the  communication  of  heat.  The 
facts,  however,  he  thought  were  of  importance  in  a  practical  point  of 
view,  both  as  regards  the  tempering  of  metals,  and  in  the  explanation 
of  the  causes  of  steam-boiler  explosions.  It  would  seem  from  these 
experiments,  in  tempering  metals,  that  if  the  m-etal  be  too  much 
heated,  the  effect  of  plunging  it  into  water  will  be  diminished.  In 
steam-boilers  also,  if  the  heated  water  be  introduced  into  a  heated 
surface,  the  heat  may  not  be  communicated  to  the  water,  and  the 
boiler  may  become  red-hot,  and  without  any  great  emission  of  steam  ; 
until  at  length,  when  the  boiler  cools,  a  vast  quantity  of  steam  would 
become  suddenly  generated,  and  the  boiler  burst.  The  last  and  most 
curious  experiment  performed  by  Professor  Boutigny  was  the  freezing 
of  water  in  a  red-hot  vessel  *.  Having  heated  a  platinum  cup  red- 
hot,  he  poured  into  it  a  small  quantity  of  water,  which  was  kept  in  a 
globular  form,  as  in  the  other  experiments.  He  then  poured  into  the 
cup  some  liquid  sulphurous  acid  ;  when  a  sudden  evaporation  ensued, 
and,  on  quickly  inverting  the  cup,  there  came  out  a  small  mass  of  ice. 
This  experiment  called  fourth  loud  and  continued  applause.  The 
principle  on  which  this  experiment  depends  is  this — sulphurous  acid 
has  the  property  of  boiling  water  when  it  is  at  a  temperature  below 
the  freezing  point ;  and  when  poured  into  the  heated  vessel,  the  sud- 
denness of  the  evaporation  occasions  a  degree  of  cold  sufficient  to 
freeze  water. 


HEAT  OF  ICE. 

M.  Meunier  has  stated  to  the  Paris  Academy  of  Sciences,  as  the 
result  of  his  experiments,  that  the  Heat  of  Ice  is  just  half  that  of 
water. 


*  For  the  first  account  puhlished  in  England  of  this  experiment,  see 
Mechanics^  Magazine,  vol.  xii.  p.  23. 
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ARTIFICIAL  ICE. 

M.  Babinet  has  read  to  the  Paris  Academy  of  Sciences,  the 
report  of  a  committee  appointed  to  examine  an  apparatus  for  the  pro- 
duction of  Artificial  Ice,  the  invention  of  M.  Villeneuve.  M.  Ville- 
neuve  produces  the  cold  by  dissolving  sulphate  of  soda  in  chlorhydric 
acid.  The  process  appears  to  be  rather  tedious.  It  requires  an  hour, 
and  an  expenditure  of  about  two  francs,  to  produce  seven  or  eight 
pounds  of  ice. 


FORMATION  OR  SECRETION  OF  ALKALINE  AND  EARTHY  BODIES 
BY  ANIMALS. 

From  the  results  of  a  comparison  made  by  Mr.  R.  Rigg,  of  the 
weight  of  the  ashes  obtained  from  a  quantity  of  bread,  equal  to  that 
which  was  the  sole  food  of  two  mice  during  thirty -eight  days,  with 
the  weight  of  the  ashes  of  their  excretions  during  the  same  period,  it 
appeared  that  the  latter  exceeded  the  former  in  the  proportion  of 
1334  to  934.  The  amount  of  soluble  salts  was  also  found  to  be 
greater  in  the  latter  than  in  the  former.  From  these  data,  the  author 
infers  that  both  alkaline  and  earthy  bodies  are  formed  out  of  their 
elements  by  the  animal  system,  and  found  in  their  excretions. — 
Proceedings  of  the  Royal  Society, 


ARTIFICIAL  FORMATION  OF  A  VEGETO- ALKALI. 

This  substance,  investigated  by  Mr.  Fownes,  before  the  Royal 
Society,  is  a  volatile  oil,  obtained  by  distillation  from  a  mixture  of 
bran,  sulphuric  acid,  and  water,  and  is  designated  by  the  author  by 
the  name  of  Furfurol.  Its  chemical  composition  is  expressed  by  the 
formula  C^g  Hg  Og,  and  its  properties  are  the  following : — When  free 
from  water,  and  freshly  rectified,  it  is  nearly  colourless  ;  but  after  a  few 
hours,  it  acquires  a  brownish  tint,  which  eventually  deepens  almost  to 
blackness.  When  in  contact  with  water,  or  when  not  properly  ren- 
dered anhydrous,  it  is  less  subject  to  change,  and  merely  assumes  a 
yellow  colour.  Its  colour  resembles  that  of  a  mixture  of  bitter  almond 
oil  and  oil  of  cassia,  but  has  less  fragrance.  Its  specific  gravity,  at 
60°  Fahr.,  is  1-168.  It  boils  at  323^  Fahr.,  and  distils,  at  that  tem- 
perature, without  alteration.  It  dissolves  to  a  large  extent  in  cold 
water,  and  also  in  alcohol.  Its  solution  in  concentrated  splphuric 
acid  has  a  magnificent  purple  colour,  and  is  decomposed  by  water. 
Nitric  acid,  with  the  aid  of  heat,  attacks  the  oil  with  prodigious  vio- 
lence, evolving  copious  red  fumes,  and  generating  oxalic  acid,  which 
appears  to  be  the  only  product.  It  dissolves  in  a  solution  of  caustic 
potass,  forming  a  deep  brown  liquid,  from  which  acids  precipitate  a 
resinous  matter.  With  a  slight  heat,  it  explodes  when  acted  upon  by 
metallic  potassium.  When  placed  in  contact  with  five  or  six  times  its 
bulk  of  liquid  ammonia,  it  is  gradually  converted  into  a  solid  yellowish 
white  and  somewhat  crystalline  mass,  which  is  very  bulky,  perfectly 
soluble  in  cold  water,  and  easily  obtained  in  a  state  of  dryness  under 
a  vacuum.    The  formula  expressing  the  chemical  constitution  of  this 
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substance,  or  o^furfuroamide,  is  C  ^  g  Hg  N  Og,  and  it  is  classed  by  the 
author  with  the  amides.  The  oil  itself  appears  to  be  identical  with 
the  substance  described  by  Dr.  Stenhouse,  under  the  name  of  artificial 
oil  of  ants.  Another  substance,  isomeric  with  the  amides,  and  of 
which  the  formula  is  C30  2  ^2  0^,  was  obtained  by  the  author,  and 
termed  hjhxm  furf  urine,  and  found  to  have  the  properties  of  a  vegeto- 
alkali,  and  to  form  saline  compounds  with  various  acids. 


ANIMAL  SECRETIONS. 

M.  Pelouze  has  communicated  to  the  Paris  Academy  of  Sciences, 
on  the  part  of  Dr.  Liebig,  of  Giessen,  the  result  of  some  experiments 
on  Animal  Secretions.  The  most  important  fact  stated,  as  showing  the 
uncertainty  with  which  experiments  of  this  nature  are  performed  by 
less  skilful  men  than  Dr.  Liebig,  is,  that  where  other  persons  in  their 
analysis  discovered  only  carbon,  azote  and  hydrogen,  and  supposed 
what  remained  to  make  up  the  weight  to  be  oxygen,  he  found  a  large 
proportion  of  sulphur. 


ANIMAL  MIILK. 

M.  Dumas  has  read  to  the  Paris  Academy  of  Sciences,  the 
first  portion  of  a  paper  on  the  nature  of  the  Milk  of  difFejent 
animals.  He  observes  that  the  milk  of  herbivorous  animals  always 
contains  four  orders  of  substances  which  form  part  of  their  food,  viz. : 
the  albuminous  represented  by  the  caseum,  the  fatty  substances  repre- 
sented by  butter,  the  saccharine  portion  of  their  food  represented  by 
the  sugar  of  milk,  and,  finally,  the  salts  of  different  kinds  which  exist 
in  all  the  tissues  of  these  animals.  In  the  milk  of  carnivorous  animals, 
there  is  no  sugar,  and  there  are  only  the  albuminous,  fatty  and  saline 
substances  which  form  the  general  constituents  of  meat.  If,  however, 
bread  be  added  to  the  food  of  these  animals,  the  sugar  of  milk  will  be 
found,  although  not  in  large  quantities.  M.  Dumas  concluded  by 
stating  that  his  investigations  have  enabled  him  to  arrive  at  a  perfect 
analysis  of  milk. 


ANALYSIS  OF  THE  EGG. 

M.  GoBLEY  has  submitted  to  the  Paris  Academy  of  Sciences,  an 
acount  of  his  Analysis  of  the  Egg.  In  a  former  paper,  he  stated  that 
the  yolk  contains  oleic,  margaric,  and  phosphoric  acids  ;  he  now  in- 
forms us  that  he  has  also  found  water,  an  albuminous  substance,  salts, 
lactic  acid,  two  colouring  substances,  &c. 


PROPORTION  OF  NITROGEN  IN  ALIMENTARY  SUBSTANCES. 

Dr.  J.  SCHLOSSBERGER  and  Mr.  A.  Kemp  have  communicated  to  the 
Philosophical  Magazine,  No.  181,  a  paper  of  elaborate  researches, 

On  the  Proportion  of  Nitrogen  contained  in  Alimentary  Substances 
taken  from  both  the  Organic  Kingdoms  as  a  comparative  measure  of  their 
Nutritive  Power."  From  this  valuable  contribution  we  have  only 
space  to  quote  the  following  table  of  the  comparative  proportion  of 
nutriment  in  our  organic  aliments.     If  we  assume  the  amount  of 
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nitrogen  in  human  milk,  perfectly  dried  at  212°  F.,  to  be  represented 
by  100,  we  can  then  express  the  degree  of  nutritive  power  of  the  other 
alimentary  substances  by  the  following  numbers  : 


Vegetable. 

Rice   81 

Potatoes   84 

Turnips    106 

Rye    106 

Maize   100  to  125 

Barley   125 

Unfermented  bread  of  Glasgow  1 34 

Oats   138 

White  bread    142 

Wheat    119  to  144 

Carrots   150 

Brown  Bread   166 

Agaricus  cantharellus   201 

Peas   239 

Agaricus  russulla   264 

Lentils   276 

Haricot  beans   283 

Agaricus  deliciosus   289 

Beans    320 

Animal. 

Human  milk   100 

Cow's  milk   237 

Oyster   305 

Yolk  of  egg   305 

Cheese   331  to  447 

Eel,  raw    434 

 boiled   428 

Liver  of  crabfish    471 

Mussel,  raw   528 

 boiled    660 

Ox-liver,  raw   570 

Pork-ham,  raw   539 

 boiled   807 

Salmon,  raw    776 

 boiled   610 

Liver  of  pigeon   742 

Portable  soup   764 

White  of  egg   845 

Crabfish,  boiled   859 

Skate,  raw    859 


Skate,  boiled   956 

Herring,  raw   910 

 boiled   808 

milt  of    924 


Haddock,  raw 

 boiled    816 

Flounder,  raw   898 

 boiled    954 

Pigeon,  raw   756 

  boiled   827 

Lamb,  raw   833 

Mutton,  raw    773 

boiled   852 


Veal,  raw   873 

  boiled   911 

Beef,  raw   880 

 boiled    942 

Ox-lung    931 

Purified  muscular  fibre  from  various 
animals. 

Fibre  of  eel   9O8 

 salmon   982 

 herring    914 

 haddock   988 

 flounder   988 

pigeon   775 


-  iamb. 

-  sheep 
-calf 


916 
928 
993 
935 
893 

Proximate  principles  of  animals,  cal- 
culated from  the  quantity  of  nitrogen 
as  determined  by  Mulder. 

Pure  proteine   1006 

albumen   996 

fibrine   999 

caseine    1003 

gelatine   1128 

choudrine   910 

In  order  that  our  views  on  this  subject  should  not  be  misunderstood, 
it  is  necessary  for  us  to  state,  that  we  do  not  consider  the  proportion 
of  nitrogen,  taken  alone,  to  be  an  absolute  measure  of  the  nutritive 
power  of  our  aliments  ;  but  as  there  is  a  total  want  of  any  positive 
data  in  regard  to  this  subject,  and  as  so  many  different  and  con- 
tradictory opinions  are  given  in  the  works  on  dietetics,  it  must  be 
granted  that  any  attempt  to  fix  a  standard  for  comparison  is  not 
without  interest. 


SOURCE  OF  FLUORINE  IN  FOSSIL  BONES. 

The  finding  of  Fluorine  in  Bones,  recent  as  well  as  fossil,  was  recorded 
in  the  Year-book  of  FactSy  1845,  p.  202.    An  inquiry  into  its  source, 
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communicated  to  the  Association  of  American  Geologists  and  Na- 
turalists, concluded  thus  : — 

''It  is  not  surprising  that  we  should  find  the  phosphates  and  the 
fluorides  associated  in  the  mineral  kingdom  ;  for,  in  the  mineral  king- 
dom, fluorine  is  a  very  common  attendant  upon  the  phosphates,  as,  for 
instance,  in  the  Apatites,  Wagnerite,  Waveliite,  Urinite,  &c.  ;  and,  I 
think,  if  we  search  the  mineral  kingdom,  we  shall  not  find  so  constant 
an  association  of  any  two  elements  as  fluorine  and  phosphorus.  Ail 
the  phosphate  of  the  alkalies  and  earths  contain  fluorine. 

If,  then,  th:s  element  is  associated  with  the  phosphates,  they  must 
exist  together  in  the  soils,  arising  from  the  disintegration  of  the  rocks 
containing  those  minerals,  and  the  plants  growing  upon  those  soils 
would,  upon  taking  up  the  phosphates,  naturally  appropriate  the 
accompanying  fluorides ;  which  two  classes  of  salts  would  sub- 
sequently pass  to  the  same  portion  of  the  animal  feeding  upon  those 
plants,  namely,  to  the  bones. 

The  reason  why  the  existence  of  fluorine  in  recent  bones  is  doubt- 
ful, may  be  owing  to  the  fact,  that  the  great  mass  of  the  phosphate 
of  lime  originally  in  the  soil  has  from  various  causes  disappeared,  and 
with  it  the  fluoride  of  calcium ;  and  that  the  portion  of  this  latter  still 
remaining  is  so  small,  that,  notwithstanding  the  double  condensation 
that  it  undergoes,  through  the  agency  of  plants  and  animals,  it  is  not 
in  sufficient  quantity  to  come  readily  within  the  reach  of  our  tests.''— 
American  Journal  of  Science  and  Arts,  Vol.  xlviii. 


GUANO  DEPOSITS. 

A  PAPER  has  been  read  to  the  Chemical  Society,  giving  "An  ac- 
count of  various  Substances  found  in  the  Guano  Deposits  and  their 
vicinity,"  by  Mr.  E.  F.  Teschemacher.  Search  has  been  made  for 
saltpetre  in  the  African  guano  districts,  since  the  guano  itself  became 
scarce,  but  hitherto  without  success.  Several  other  salts,  however, 
have  been  collected,  although  only  in  small  quantities,  which  are  in- 
teresting in  a  chemical  and  mineralogical  point  of  view. 


MICROSCOPIC  EXAMINATION  OF  GUANO. 

Mr.  Quekett  has  communicated  to  the  Microscopical  Society, 
some  remarks  relating  to  the  examination  of  Guano  by  the  Micros- 
cope. The  author,  in  consequence  of  the  constant  axlulteration  of 
Guano,  had  been  induced  to  seek  some  means  by  which  the  genuine 
might  be  easily  distinguished  from  the  adulterated,  without  the  neces- 
sity of  the  lengthened  and  expensive  process  of  chemical  analysis  ; 
and  he  had  endeavoured  with  the  microscope  to  effect  this  purpose. 
Viewed  as  an  opaque  object,  guano  appears  to  consist  of  particles  of 
an  earthy  brown  colour,  mixed  with  crystalline  bodies  of  various  sizes, 
some  of  which  appear  to  be  particles  of  sand,  and  others  to  be  crystals 
of  salts  of  some  kind.  The  proportion  of  this  crystalline  matter  to 
the  brown  amorphous  substance  differs  according  to  the  locality 
whence  the  guano  has  been  procured,  so  that  the  Ichaboe  guano  may 
be  readily  distinguished  from  the  Peruvian  ;  the  former  having  much 
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more  of  the  crystalline  matter  than  the  latter.  It,  however,  happens 
that  the  goodness  of  the  guano  does  not  depend  on  the  presence  or 
absence  of  this  crystalline  matter,  and  consequently  it  forms  no  cri- 
terion of  its  value.  But,  although  the  microscope  will  not  enable  us 
to  determine  accurately  the  value  of  that  substance,  it  is  quite  capable 
of  determining  whether  it  has  been  adulterated  with  foreign  matters 
or  not.  Upon  viewing  it  as  a  transparent  object,  the  nature  of  many 
of  the  bodies  composing  it  becomes  apparent,  and  it  is  found  to  con- 
sist of  organised,  crystalline,  and  mineral  matters.  The  organised 
appear  to  be  of  fragments  of  dried  flesh,  either  of  birds  or  fish,  minute 
fragments  of  shells,  spicula  of  sponges,  and,  especially  in  that  from 
Ichaboe,  many  specimens  of  animalculi  of  various  kinds.  The  crystal- 
line and  mineral  substances  are  found  not  only  in  the  mass,  but  also 
occupying  the  place  of  the  medullary  canal  of  bones  ;  the  bones  them- 
selves having,  in  most  cases,  been  destroyed  by  decomposition.  By 
analysis,  the  crystalline  matter  is  found  to  be  composed  of  sulphate 
of  potass  and  ammonia.  Mr.  Quekett  then  entered  into  the  investi- 
gation of  the  probable  sources  whence  these  various  substances  may 
have  been  derived,  and  came  to  the  conclusion,  that  they  are  fur- 
nished either  by  the  decomposition  of  the  dead  bodies  of  the  birds 
themselves,  or  from  the  substances  upon  which  they  have  fed,  re- 
maining in  a  half-digested  state  in  the  excrementitious  matter  of  which 
the  great  mass  of  the  guano  is  composed. — Literary  Gazette^ 
No.  1462. 


NEW  PRODUCTS  OF  VESUVIUS. 

A  LETTER  has  been  received  by  the  Paris  Academy  of  Sciences, 
from  M.  Leopold  Pilla,  announcing  that  he  has  in  his  hands  some 
isolated  crystals  of  amphigene  and  pyromene,  which  were  thrown  up 
from  Vesuvius  on  the  22d  of  April  last ;  a  circumstance  never  before 
known.    Some  of  the  crystals  are  as  large  as  hazel-nuts. 


NEW  AMMONIACAL  MANURE. 

M.  BoussiNGAULT  has  made  to  the  Paris  Academy  of  Sciences,  a 
communication  relative  to  a  New  Ammoniacal  Manure.  Having 
remarked  that  magnesia,  the  basis  which  has  always  been  regarded  as 
injurious  to  vegetation,  was  found  in  the  ashes  of  all  vegetables,  and 
in  a  proportion  to  accord  with  the  quantity  of  phosphorus  also  found 
in  the  ashes,  and  of  that  of  the  azote  which  enters  into  the  composition 
of  plants,  he  w^as  led  to  infer  that  vegetables  must  assimilate  with 
ease  and  advantage  the  ammoniated-magnesian  phosphate.  Being  de- 
sirous of  verifying  this,  he  planted  on  the  1st  of  May  some  grains 
of  early  maize,  which  had  already  germinated,  into  two  series  of  pots  ; 
into  the  half  of  which  he  had  poured  15  grammes  (about  half  an 
ounce)  of  double  pho?phated  salt  for  each  pot.  The  two  series  of 
pots  were  then  placed  in  the  open  ground.  During  the  first  twenty- 
five  days,  the  vegetation  was  the  same  wdth  both  series  ;  after  that 
there  was  a  difference  in  favour  of  tlie  pots  which  had  been  watered 
with  the  phosphate.    On  the  25th  of  July,  the  plants  in  them  were 
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double  in  height  those  of  the  other  series,  and  the  diameter  of  the  stems 
was  two-thirds  thicker.  By  the  25th  of  August,  the  proportion  had 
diminished  ;  the  height  of  the  plants  v/atered  by  the  phosphate  was 
then  only  one-third  greater,  and  the  size  of  the  stems  double.  At  the 
moment  of  their  coming  to  maturity,  the  phosphated  plates  bore  two 
sound  ears,  and  one  that  had  failed  to  come  to  maturity ;  the  other 
plants  had  only  two  ears  each — viz.  one  complete  and  one  that  had 
failed.  This  was  not  all ;  each  grain  of  the  ears  of  the  phosphated 
plants  was  double  in  weight  to  that  of  the  non-phosphated  plants. 
M.  Boussingault  concludes,  therefore,  that  the  salt  in  question  may  be 
used  with  advantage  as  an  artificial  manure. — Athenaeum^  No.  937. 

liebig's  patent  manures. 

These  Manures  have  been  patented,  on  Dr.  Liebig^s  behalf,  in  the 
name  of  Mr.  James  Muspratt,  of  Liverpool. 

The  object  of  the  invention  is  to  prepare  manure  in  such  manner 
as  to  restore  to  the  land  the  mineral  elements  taken  away  by  the  crop 
which  has  been  grown  on,  and  removed  from,  the  land,  and  in  such 
manner  that  the  character  of  the  alkaline  matters  used  may  be  changed, 
and  the  same  rendered  less  soluble,  so  that  the  otherwise  soluble 
alkaline  parts  of  the  manure  may  not  be  washed  away  from  the  other 
ingredients  by  the  rain  falling  on  the  land,  and  thus  separating  the 
same  therefrom.  And  it  is  the  combining  carbonate  of  soda  or  car- 
bonate of  potash,  or  both  with  carbonate  of  lime,  and  also  the  com- 
bining carbonate  of  potash  and  soda  with  phosphate  of  lime,  in  such 
manner  as  to  diminish  the  solubility  of  the  alkaline  salts  to  be  used 
as  ingredients  for  manure  (suitable  for  restoring  to  the  land  the  mine- 
ral matters  taken  away  by  crop  which  may  have  been  grown  on,  and 
removed  from  the  land  to  be  manured),  which  constitutes  the  novelty 
of  the  invention. 

Although  the  manures  made  in  carrying  out  this  invention  will  have 
various  matters  combined  with  the  alkaline  carbonates,  no  claim  of 
invention  is  made  thereto  separately;  and  such  materials  will  be  varied 
according  to  the  matters  which  the  land  to  be  manured  requires  to 
have  returned  to  it,  in  addition  to  the  mineral  substances  above  men- 
tioned. The  quantity  of  carbonate  or  phosphate  of  lime,  used  with 
carbonate  of  soda  or  potash,  maybe  varied  according  to  the  dei^ree  of 
solubility  desired  to  be  obtained,  depending  on  the  locality  where  the 
manure  is  to  be  used,  in  order  to  render  the  preparation  less  soluble, 
in  localities  where  the  average  quantity  of  rain  falling  in  the  year  is 
great ;  but  as  in  practice  it  would  be  difficult  to  prepare  manures  to 
suit  each  particular  locality  with  exactness,  such  average  preparation 
is  given  as  will  suit  most  localities.  In  making  manure  according  to 
the  invention,  carbonate  of  soda  or  of  potash  or  both,  are  fused  in  a 
reverberatory  furnace,  such  as  is  used  in  the  manufacture  of  soda- ash, 
with  carbonate  or  phosphate  of  lime,  (and  with  such  fused  compounds 
other  ingredients  are  mixed),  so  as  to  produce  manures  ;  and  such 
composition,  when  cold,  being  ground  into  powder  by  edge  stones,  or 
other  convenient  machinery,  the  same  is  to  be  applied  to  land  as 
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manure.  And  in  order  to  apply  such  manure  with  precision,  the 
analysis  and  weight  of  the  previous  crop  ought  to  be  known  with  ex« 
actness,  so  as  to  return  to  the  land  the  mineral  elements  in  the  weight 
and  proportion  in  which  they  have  been  removed  by  the  crop. 

Two  compounds  are  first  prepared,  one  or  other  of  which  is  the 
basis  of  all  manures,  which  is  described  as  the  first  and  second  pre- 
parations. 

The  first  preparation  is  formed  by  fusing  together  two  or  two  and 
a  half  parts  of  carbonate  of  lime  with  one  part  of  potash  of  co\nmerce 
(containing  on  an  average  sixty  carbonate  of  potash,  ten  sulphate  of 
potash,  and  ten  chloride  of  potassium,  or  common  salt  in  the  hundred 
parts),  or  with  one  part  of  carbonate  of  soda  and  potash,  mixed  in 
equal  parts. 

The  second  preparation  is  formed  by  fusing  together  one  part  of 
phosphate  of  lime,  one  part  of  potash  of  commerce,  and  one  part  of 
soda  ash. 

Both  preparations  are  ground  to  powder ;  other  salts  or  ingredients 
in  the  state  of  powder  are  added  to  these  preparations  and  mixed 
together,  or  those  not  of  a  volatile  consistency  may  be  added  when 
the  preparations  are  in  a  state  of  fusion,  so  that  the  manure  may 
represent  as  nearly  as  possible  the  composition  of  the  ashes  of  the 
preceding  crop.  This  is  assuming  that  the  land  is  in  a  high  state  of 
cultivation  ;  but  if  it  be  desired  to  grow  a  particular  crop  on  land  not  in 
a  high  state  of  cultivation,  then  the  manure  would  be  applied  in  the 
first  instance  suitable  to  the  coming  crop,  and  then,  in  subsequent  cases, 
the  manure  prepared  according  to  the  invention  would,  as  herein 
described,  beappliedto  restore  to  the  land  what  has  been  taken  therefrom 
by  the  preceding  crop. 

Preparation  of  Manure  for  Land  which  has  had  a  Wheat  crop 
grown  on  and  removed  therefrom. — Take  of  the  first  preparation  six 
parts  by  weight,  and  of  the  second  preparation  one  part,  and  mix  with 
them  two  parts  of  gypsum — one  part  of  calcined  bones — silicate  of 
potash,  (containing  six  parts  of  silica),  and  one  part  of  phosphate  of 
magnesia  and  ammonia. 

And  such  manure  is  also  applicable  to  be  used  after  growing  barley, 
oats,  and  plants  of  a  similar  character. 

Preparation  of  Manure  for  Land  which  has  had  a  crop  of  Beans 
grown  thereon,  and  removed  therefrom. — Take  fourteen  parts  by 
weight  of  the  first  preparation ;  two  parts  of  the  second  preparation, 
and  mix  them  with  one  part  of  common  salt,  (chloride  of  sodium) — 
a  quantity  of  silicate  of  potash,  (containing  two  parts  of  silica,) — 
two  parts  of  gypsum,  and  one  part  of  phosphate  of  magnesia  and 
ammonia. 

And  such  manure  is  also  applicable  for  land  on  which  peas,  or 
other  plants  of  a  similar  character,  have  been  grown  and  removed. 

Preparation  of  Manure  for  Land  on  which  Turnips  have  been 
growny  and  removed  therefrom. — Take  twelve  parts  by  weight  of  the 
first  preparation,  one  part  of  the  second  preparation,  one  part  of 
gypsum,  and  one  part  of  phosphate  of  magnesia  and  ammonia. 
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And  such  manure  is  also  applicable  for  land  where  potatoes  or 
similar  plants  have  been  grown  and  removed. 

The  patentee  has  selected  the  above  cases,  because  they  represent 
the  chief  of  the  products  cultivated  in  this  country  ;  and  in  doing  so, 
such  average  preparations  are  given  as  will  be  beneficial  in  most,  if 
not  in  all  cases,  as  manure,  to  be  used  after  the  different  crops  men- 
tioned ;  but  manures  may  be  prepared  according  to  the  invention  for 
other  plants  than  those  mentioned  ;  and,  if  desired,  manures  may  be 
made  with  greater  exactness  for  those  plants  which  have  been  men- 
tioned for  particular  cases,  if  the  matters  of  which  the  plants  are 
composed  and  the  quantities  are  first  ascertained,  by  burning  the 
plants  and  analysing  the  ashes,  and  then  combining  the  manure  ac- 
cording to  the  analysis.  The  manure  so  made  is  to  be  applied  to  the 
land  in  quantities  as  great  or  greater  than  the  quantities  of  the  ele- 
ments which  have  been  removed  by  the  previous  crop.  It  should  be 
stated  that,  where  the  straw  of  wheat  and  other  similar  plants,  which 
require  much  silicate  of  potash,  is  returned  to  the  land  as  manure,  that 
is  considered  to  be  the  best  means  of  restoring  the  requisite  silicate  of 
potash  to  the  land ;  in  which  case,  in  preparing  the  manures  above 
mentioned,  the  silicate  of  potash  would  be  omitted. 

ANALYSES  OF  ASHES  OF  PLANTS. 

The  following  results  have  been  communicated  to  the  British  As- 
sociation : — 

Mr.  Wrightson  gave  the  annexed  as  the  results  of  the  first  analysis 
of  the  ashes  of  narcotic  plants  : 


Carbonic  acid   13*68 

Carbon  and  sand    4*87 

SiUca   2-11 

Chlorine    8'10 

Peroxide  of  iron   1-25 

Lime   20*02 

Magnesia   6*78 

Phosphoric  acid   9*13 

Potass    17-52 

Soda    14-95 

Sulphuiic  acid   2*76 


101-17 

Deducting  1-82  for  the  equivalent  of  chlorine  combined  with  the  soda, 
gives  99*35  as  the  true  result  of  the  analysis  ;  the  analysis  of  the 
diffitalis purpurea,  or  foxglove,  gives  the  following  as  the  components  : 


Carbonic  acid   13*15 

Chlorine   4*09 

Carbon  and  sand    10*94 

Oxide  of  iron    1*46 

Silica   2*58 

Sulphuric  acid   2*84 

Phosphoric  acid   9*39 

Lime   11-82 

Magnesia   4*90 

Potass   32-64 

Soda    6  39 


100-20 
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Which,  deducting  0*92  for  the  same  reason  as  that  given  in  the  last 
example,  leaves  99*28.  It  is  remarkable  that  these  plants  contain 
more  nitrogen  than  any  other,  so  that  their  presence  in  the  fields  robs 
the  farmer  most  seriously  of  what  would  conduce  to  the  growth  of  his 
crops. 

Professor  Johnson,  in  the  next  paper  read,  shows  : — 1st.  That  the 
quantity  of  ash  varied  very  much  in  different  samples  of  the  same 
part  of  a  plant ;  some  samples  of  wheat-straw,  for  example,  leaving 
less  than  three,  others  as  much  as  eighteen,  per  cent,  of  ash  when 
burned.  2d.  That  the  several  portions  of  the  straw,  the  upper, 
the  middle,  and  the  lower  portions,  leave  very  different  quantities  of 
ash.  In  a  wheat-straw,  for  example,  the  upper  part  of  which  left 
nearly  nine,  the  lower  left  less  than  four  per  cent.  ;  and  in  ripe 
wheat-straw,  in  general  the  upper  part  appears,  from  these  experi- 
ments, to  contain  more  inorganic  matter  than  the  lower  part.  The 
converse  was,  in  many  examples  quoted,  the  case  with  oats,  as 
it  was  also  with  bean-straw.  Other  plants  were  adverted  to,  in  which 
similar  differences  were  observed.  This  fact  was  stated  to  be  very 
interesting  in  reference  both  to  vegetable  physiology  and  to  practical 
agriculture :  only  that  inorganic  matter  which  is  found  in  all  straw 
can  be  essential  to  its  existence  ;  and  determining  from  the  constitu- 
tion of  its  ash  what  a  plant  requires  to  be  manured  with,  we  must 
consider  only  what  is  absolutely  essential  to  its  healthy  growth. 
Professor  Johnston  then  stated  that  the  quality  or  chemical  constitu- 
tion of  the  ash  left  by  different  parts  of  the  straw  and  leaf  were  also 
different. 

Mr.  Norton,  in  the  succeeding  paper,  presented  some  results  of  an 
elaborate  examination  of  the  oat,  in  which  he  had  been  engaged  during 
the  past  year.  He  had  found  the  inorganic  matter  to  vary  both  in 
quantity  and  in  quality  in  the  several  parts  of  the  plant,  and  in  dif- 
ferent portions  of  the  same  part.  The  differences  stated  in  this 
valuable  paper  were  very  remarkable,  and  shewed  how  far  our  know- 
ledge of  the  nature  and  functions  of  the  ash  of  plants  still  is  from 
being  complete,  and  how  much  light  is  likely  to  be  thrown  upon  prac- 
tical agriculture  by  the  farther  prosecution  of  the  subject.  Mr.  Norton 
recommended  that  the  analysis  should  be  conducted  separately  on  the 
stem,  the  knots,  and  the  leaves. 

Next  was  read  a  communication  from  Mr.  Way,  on  the  Determina- 
tion of  the  Phosphoric  Acid  in  the  Ashes  of  Plants,  in  which  he 
recommended  the  adoption  of  the  methods  of  Will  andBerthier  united. 
— Literary  Gazette^  No.  1487. 

ASHES  OF  WHEAT. 

Mr.  W.  Sharp  has  communicated  to  the  Royal  Society,  some  ex- 
periments undertaken  principally  with  the  ultimate  view  of  ascertain- 
ing, with  exactness,  what  quantity  of  inorganic  matter  is  removed 
from  the  soil  by  the  seeds  of  a  crop  of  wheat.  The  author  first  in- 
quires what  is  the  average  amount  of  the  inorganic  or  incombustible 
portion  of  a  given  quantity  of  wheat ;  a  question  to  which  no  satisfac- 


CHEMICAL  SCIENCE. 


199 


tory  answer  has  yet  been  given.  The  result  of  the  author's  experi- 
ments is,  that  wheat  yields,  by  slow  combustion,  a  residue  of  from 
1§  to  1|  per  cent.  He  then  proceeds  to  determine  by  experiment 
the  degree  in  which  this  result  is  influenced  by  previous  drying  at  dif- 
ferent temperatures,  varying  from  230°  to  260^  Fahr.,  and  finds  that 
a  heat  of  245^  is  not  sufficient  to  expel  all  the  moisture  contained  in 
wheat ;  for  while  the  loss  of  weight  is  then  about  8  per  cent,  by  a  heat 
of  260°,  the  amount  of  this  loss  is  10  per  cent.  When  the  heat  is  so 
great  as  to  occasion  decomposition,  the  saline  matter  contained  in  the 
wheat  fuses,  and  a  portion  of  the  carbon  becomes  so  entangled  or 
firmly  adherent  to  it,  as  to  be  incapable  of  separation  by  burning. 
Hence  he  recommends,  in  order  to  obtain  greater  uniformity  in  the 
results,  that  the  wheat  subjected  to  these  experiments  should  be  dried 
at  a  low  temperature,  such  as  that  of  a  room  in  summer,  and  be  al- 
lowed to  remain  a  few  days  under  its  influence.  The  author  tried  the 
effect  of  the  addition  of  nitric  acid,  with  a  view  to  save  time  by  acce- 
lerating the  combustion  ;  but  found  that  the  result  could  not  be  relied 
upon  v/hen  this  plan  was  adopted,  and  he  w^as  therefore  obliged  to  re- 
linquish it.  He  next  directed  his  inquiries  to  the  ascertaining  whether 
the  quantity  of  inorganic  matter  was  in  proportion  to  the  specific  gra- 
vity of  the  grain,  that  is,  to  its  weight  per  bushel ;  and  this  he  found 
in  general  to  be  the  case.  The  conclusion  he  deduces  from  this  inves- 
tigation is,  that  the  mean  amount  of  inorganic  matter  removed  from 
the  soil  by  the  grain  of  a  crop  of  wheat  is  exactly  one  pound  per  acre. 


ANALYSES  OF  THE  ASHES  OF  SUGAR-CANES. 

Within  the  last  few  years,  it  has  been  satisfactorily  ascertained, 
through  the  labours  of  the  ablest  experimenters  in  agriculture,  that  the 
fertility  of  a  soil  is  dependent  on  its  containing  certain  mineral  sub- 
stances which  are  indispensable  to  the  nourishment  and  full  develop- 
ment of  the  plants  which  grow  upon  its  surface.  It  is  evident,  there- 
fore, that  a  knowledge  of  the  constituents  of  the  ashes  of  plants,  as 
furnishing  us  with  a  view  of  all  the  inorganic  substances  which  they 
derive  from  the  soil,  and  which  they  remove  from  it  in  harvest,  must 
always  be  of  the  utmost  importance  for  the  guidance  of  the  scientific 
agriculturist.  During  the  last  three  or  four  years,  the  ashes  of  the 
larger  number  of  our  cultivated  plants  have  been  subjected  to  very  care- 
ful analysis,  chiefly  through  the  exertions  of  Professor  Liebig  and  his 
scholars. 

In  these  investigations,  however,  the  Sugar-cane  has  been  almost 
entirely  overlooked  ;  but,  Dr.  Stenhouse,  of  Glasgow,  having  been 
furnished  with  specimens  of  canes  from  diff'erent  localities  in  the  West 
Indies,  obtained  twelve  analj^ses  of  their  ashes. 

The  details  will  be  found  in  the  Philosophical  Magazine^  No.  183. 
"  It  is  evident,"  adds  Dr.  Stenhouse,  from  the  results,  that  the 
Sugar-Cane,  to  ensure  its  successful  cultivation,  requires  to  be  fur- 
nished with  a  very  large  quantity  of  sihcate  of  potash,  and  also  with  a 
considerable  amount  of  the  phosphates.  In  fact,  there  are  few  of  our 
cultivated  plants,  except  perhaps  wheat,  barley,  and  the  other  Cerea- 
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lia,  which  require  so  large  an  amount  of  these  substances.  It  is  not 
wonderful,  therefore,  that  the  cultivation  of  the  Sugar-Cane,  from  the 
inconsiderate  way  in  which  it  has  hitherto  been  too  often  conducted, 
should  have  been  found  rapidly  to  deteriorate,  and  in  the  course  of 
time  to  exhaust  most  ordinary  soils.  Dr.  Stenhouse  apprehends, 
however,  that  this  exhaustion  of  the  soil  by  the  cultivation  of  the 
Sugar-Cane  is  by  no  means  an  unavoidable  result ;  and  that  by  means 
of  suitable  arrangements,  successive  crops  of  sugar  might  be  raised 
without  the  soils  being  materially  injured.  Wheat,  or  any  other 
kind  of  grain,  necessarily  causes  the  removal  of  a  portion  of  the  valu- 
able inorganic  constituents  of  the  soil,  such  as  the  alkalies,  phos- 
phates, &c,,  which  can  only  be  returned  to  it  indirectly  ;  but  with 
sugar  the  case  is  quite  otherwise.  Sugar  is  a  purely  organic  sub- 
stance, consisting  of  carbon  and  the  elements  of  water,  all  of  which 
can  be  derived  from  the  atmosphere,  and  contains  neither  alkalies  nor 
phosphates  ;  so  that  if  the  ashes  of  the  canes  were  carefully  collected 
and  returned  to  the  soil  in  an  available  state,  the  writer  does  not  see 
why  cane  crops  might  not  be  grown  upon  the  same  land  almost  in- 
definitely. 

*'  Under  the  present  system,  however,  the  crushed  canes  which  have 
been  passed  through  the  sugar-mill  to  squeeze  out  the  juice  they  con- 
tain, are  burned  under  the  coppers  of  the  boiling-house  to  concen- 
trate the  syrup  ;  and  this  is  dune  at  so  high  a  heat,  that  the  ashes, 
from  the  large  amount  of  alkalies  and  silica  they  contain,  are  invari- 
ably fused  into  a  hard  insoluble  glass  or  slag.  The  canes  should,  there- 
fore, be  burned  in  an  open  fire,  at  a  much  lower  heat,  so  as  not  to 
fuse  them  ;  or,  what  will  probably  be  found  much  more  advisable  in 
practice,  to  reduce  the  slags  to  a  fine  powder,  and  then  to  fuse  them  for 
an  hour  or  so,  either  in  a  large  iron  crucible  or  in  a  reverberatory  fur- 
nace, with  an  intimate  mixture  of  one  and  a  half  part  American  black 
ashes  and  one  of  carbonate  of  soda.  This  operation,  which  is  by  no 
means  either  difficult  or  expensive,  has  the  effect  of  reconverting  the 
slags  into  soluble  alkaline  silicates,  and  thus  rendering  them  quite 
available  for  the  nourishment  of  the  canes.  After  fusion  with  excess 
of  alkalies,  the  slags  may  be  readily  reduced  to  powder,  and  with  a 
small  quantity  of  either  bone-dust  or  guano  thej  will  form  an  excel- 
lent manure  for  either  canes  or  wheat. 

ROTATION  OF  CROPS. 

A  PAPER  has  been  read  to  the  Royal  Society,  by  Prof.  Daubeny, 
*'  On  the  Rotation  of  Crops,  and  on  the  quantity  of  Inorganic  Matters 
abstracted  from  the  Soil,  by  various  Plants  under  different  circum- 
stances." 

The  author  was  first  led  to  undertake  the  researches,  of  which  a 
detailed  account  is  given  in  this  paper,  by  the  expectation  of  verifying 
the  theory  of  De  Candolle,  in  which  the  deterioration  experienced  by 
most  crops  on  their  repetition  was  attributed  to  the  deleterious  in- 
fluence  of  their  root  excretions.  For  this  purpose,  he  set  apart,  ten 
years  ago,  a  number  of  plots  of  ground  iji  the  Botanic  Garden  at  Ox- 
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ford,  uniform  as  to  quality  and  richness,  one  half  of  which  was  planted 
each  year,  up  to  the  present  time,  with  the  same  species  of  crop,  and 
the  other  half  with  the  same  kinds  succeeding  each  other  in  such  a 
manner  that  no  one  plot  should  receive  the  same  crop  twice  during 
the  time  of  the  continuance  of  the  experiments,  or  at  least  not  within 
a  short  period  of  one  another.  The  difference  in  the  produce  ob- 
tained in  the  two  crops  under  these  circumstances  w^ould,  the  author 
conceives,  represent  the  degree  of  influence  ascribable  to  the  root 
excretions. 

The  results  obtained  during  the  first  few  years  from  these  experi- 
ments, as  well  as  from  the  researches  which  had  in  the  meantime  been 
communicated  to  the  world,  by  M.  Braconnot  and  others,  on  the  same 
subject,  led  him  in  a  measure  to  abandon  this  theory,  and  to  seek  for 
some  other  mode  of  explaining  the  falling  off  of  crops  on  repetition. 
In  order  to  clear  up  the  matter,  he  determined  to  ascertain,  for  a 
series  of  years,  not  only  the  amount  of  crop  which  would  be  obtained 
from  each  of  the  plants  tried  under  these  two  systems,  but  also  the 
quantity  of  inorganic  matters  extracted  in  each  case  from  the  soil,  and 
the  chemical  constitution  of  the  latter,  which  had  furnished  these  in- 
gredients. The  plants  experimented  upon  were  spurge,  potatoes, 
barley,  turnips,  hemp,  flax,  beans,  tobacco,  poppies,  buckwheat, 
clover,  oats,  beet,  mint,  endive,  and  parsley. 

From  a  chemical  examination  of  the  crops.  Dr.  Daubeny  concludes, 
first,  that  the  falling  off  of  a  crop  after  repetition  depends,  in  some  de- 
gree, on  the  less  ready  supply  of  certain  of  the  inorganic  ingredients 
which  it  requires  for  its  constitution  ;  not  but  that  two  crops 
equally  well  supplied  by  the  soil  with  these  ingredients  may  take  up 
different  quantities  of  them,  according  as  their  own  development  is 
more  or  less  favoured  by  the  presence  of  organic  matter  in  the  soil  in 
a  state  of  decomposition. 

Secondly,  that  it  is  possible  that  a  field  may  be  unproductive,  al- 
though possessing  abundance  of  all  the  ingredients  required  by  the 
crop,  owing  to  their  not  being  in  a  sufficiently  soluble  form,  and 
therefore  not  directly  available  for  the  purposes  of  vegetation  ;  so 
that  in  such  a  case  the  agriculturist  has  his  choice  of  three  methods 
— the  first,  that  of  imparting  to  the  soil,  by  the  aid  of  a  manure,  a 
sufficient  quantity  of  these  ingredients  in  a  state  to  be  immediately 
taken  up  ;  the  second,  that  of  waiting  until  the  action  of  decompos- 
ing agents  disengages  a  fresh  portion  of  those  ingredients  from  the 
soil  (as  by  letting  the  land  remain  fallow)  ;  and  the  third,  that  of  ac- 
celerating this  decomposition  by  mechanical  and  chemical  means. 

Thirdly,  that  it  is  probable  that  in  most  districts  a  sufficient  supply 
of  phosphoric  acid  and  of  alkali,  for  the  purposes  of  agriculture,  lies 
locked  up  within  the  bowels  of  the  earth,  which  might  be  set  at 
liberty,  and  rendered  available  by  the  application  of  the  artificial 
means  above  alluded  to. 

Fourthly,  that  the  aim  of  Nature  seems  to  be,  to  bring  into  this 
soluble,  and  therefore  available  condition,  these  inorganic  substances, 
by  animal  and  vegetable  decomposition,  and,  therefore,  that  we  are 
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counteracting  her  beneficial  efforts  when  we  waste  the  products  of 
this  decomposition  by  a  want  of  due  care  in  the  preservation  of  the 
various  excrementitious  matters  at  our  disposal. 

Fifthly,  that  although  we  cannot  deny  that  plants  possess  the  power 
of  substituting  certain  mineral  ingredients  for  others,  yet  that  the 
limits  of  this  faculty  are  still  imperfectly  known,  and  the  degree  in 
which  their  healthy  condition  is  affected  by  the  change  is  still  a 
matter  for  further  investigation. 

Lastly,  that  the  composition  of  various  plants,  as  given  in  this 
paper,  differs  so  widely  from  that  reported  by  Sprengel  and  others, 
that  we  are  supplied  with  an  additional  argument  in  favour  of  the 
importance  of  having  the  subject  of  ash  analysis  taken  up  by  a  public 
body,  possessed  of  competent  means  and  facilities  for  deciding  between 
the  conflicting  authorities,  and  supplying  us  with  a  more  secure  basis 
for  future  calculations. — Athenoium^  No.  919. 


G0ADBY*S  PRESERVATIVE  PROCESS. 

Mr.  Goadby  has  described  to  the  Royal  Institution,  his  Process, 
in  a  paper  On  the  Nature  and  Action  of  Preserving  Fluids  as  ap- 
plied to  Animal  Structure."  Beginning  with  improvements  in  the 
shape  and  arrangement  of  the  containing  vessel,  Mr.  Goadby  has 
succeeded  in  constructing  a  square  glass  box.  Its  sides  are  planes  of 
plate  glass,  the  edges  of  which,  having  been  ground  perfectly  true, 
are  cemented  by  Jeffrey's  Marine-glue.  This  box,  being  accurately 
filled  with  the  preserving  fluid,  to  the  exclusion  of  air,  not  only  pre- 
vents the  distorting  effects  of  a  curved  surface,  but  admits  of  being 
moved  in  any  direction  without  danger  to  the  preparation  inclosed. 
With  respect  to  the  preserving  fluid,  Mr.  Goadby  uses  two  kinds.  The 
first  consisted  of — 

Bay-salt  4  ounces. 
Alum  2  ounces. 

Corrosive  sublimate  2  grains  or  4  grains. 
Water  1  quart  or  2  quarts. 

It  will  be  observed  that  the  first  of  these  compounds  is,  in  all  but 
the  proportion  of  sublimate,  of  twice  the  strength  of  the  second.  In 
one  of  these  two  compounds  Mr.  Goadby  preserves  the  external  forms 
and  the  internal  organs  of  insects.  The  astringency  of  the  alum,  by 
rendering  it  opaque,  renders  visible  the  almost  transparent  neurine  of 
these  small  creatures.  Occasionally,  however,  it  is  necessary  to  re- 
store the  texture  of  preparations  which  have  become  corrugated  in 
alcohol,  or  else  to  retain  the  softness  of  the  characteristic  and  most 
fragile  tissue  of  the  mollusca.  It  also  sometimes  happens  that  the 
carbonate  of  lime  in  minute  shells  is  decomposed  by  an  aluminous 
solution.  Under  such  circumstances  Mr.  Goadby  recommends  the 
following. 

Bay-salt  ^Ib. 
Arsenic  ^  drachm. 
Corrosive  sublimate  2  grains. 
Water  1  quart. 

In  a  tall  square  glass  box,  filled  with  this  fluid,  an  argonaut  was  ex- 
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hibited  floating,  as  if  alive.  Mr.  Goadby  displayed  beetles  with  their 
elytra  and  wings  extended,  the  former  retaining  the  beautiful  metaUic 
lustre  and  colour,  the  latter  the  delicate  and  characteristic  structure 
of  the  living  animal.  He  also  placed  on  the  table  examples  of  the 
marine  moUusca  and  zoophytes,  known  for  the  fragility  of  their  tex- 
ture, and  incapable  of  being  preserved  by  any  other  process.  In 
smaller  boxes  he  showed  preparations  of  the  circulating,  nutritive, 
&c.  systems  of  insects,  the  chief  organs  of  which,  such  as  the  dorsal 
vessel,  &c.  he  exhibited  in  situ  in  the  insects  themselves  ;  and  he  con- 
cluded by  urging  attention  to  the  following  principles  of  manipula- 
tion : — 1.  Avoid  using  the  strongest  of  the  alum- fluids  in  the  first 
instance.  2.  Provide  an  abundance  of  fluid  in  proportion  to  the  size 
of  the  preparation  to  be  immersed ;  as  the  natural  juices  of  the  latter 
have  to  be  replaced  by  the  former.  3.  Change  the  fluid  frequently. 
4.  Let  the  object  be  covered  by  the  fluid.  Tliis  is  accomplished  by 
attaching  it  to  a  weighted  cork. — Athenceum^  No.  907. 


GANNAL^S  PRESERVATIVE  PROCESS. 

M.  Gannal  has  described  to  the  Paris  Academy  of  Sciences,  a 
process  for  the  preservation  of  objects  of  natural  history,  namely, 
heating  them  in  a  sand-bath,  treating  them  at  the  same  time  with  the 
essence  of  terebinthine.  The  heat  which  they  bear,  from  60°  to  70°, 
seems  to  destroy  th*  larvae  and  eggs  which  they  contain.  Besides,  at 
this  temperature,  the  pores  of  the  wool,  feathers,  or  hair,  are  open, 
and  are  impregnated  with  the  essence,  which  remains  fixed  there  after 
cooling,  and  which  should  protect  them  from  fresh  attacks. — Literary 
Gazette,  No.  1496. 

THE  ACTINOGRAPH. 

The  construction  and  design  of  this  new  instrument  have  been 
explained  to  the  British  Association,  by  Mr.  R.  Hunt.  The  investi- 
gations of  Sir  John  Herschel,  and  numerous  other  inquirers,  and 
particularly  the  researches  of  the  author,  have  shown  that  the 
intensity  of  chemical  action  in  the  solar  rays  bears  no  direct  relation 
to  the  quantity  of  light.  It  has  been  proved  that  the  light  of  the 
morning  and  evening  is  very  different  in  its  character,  and  there  is 
every  reason  to  suppose  the  phenomena  of  vegetation  exhibited  by 
the  change  of  the  seasons  are  dependent  upon  some  remarkable 
changes  in  the  composition  of  the  solar  beam.  With  the  view  of 
registering  these  changes,  the  Actinograph  has  been  constructed. 
The  instrument  consists  of  a  fixed  cylinder,  on  which  is  placed  a 
prepared  photographic  paper.  This  is  covered  by  another  metal 
cyhnder,  which  revolves  once  in  the  twenty-four  hours.  Through 
this  there  is  a  triangular  opening  divided  by  fifty  bars,  through 
which  the  paper  is  exposed  to  the  sunshine.  As  the  time  during 
which  the  smallest  part  of  the  opening  allows  the  paper  to  be 
exposed  is  one  hundred  times  less  than  the  time  during  which  it  is 
exposed  by  the  largest  opening,  diff'erent  effects  are  produced  on  the 
paper,  ana  consequently  a  register  for  every  hour  of  the  day  may  be 
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numerically  kept  of  the  amount  of  actinic  radiation  associated  with 
light. — Literary  Gazette ^  No.  1483. 


IMPROVED  METHOD  OF  TAKING  POSITIVE  TALBOTYPES, 
(CALOTYPES). 

In  the  method  now  in  use,  the  face  of  the  negative  Talbotype  is 
placed  directly  upon  the  side  of  the  paper  which  has  been  brushed 
over  with  a  solution  of  nitrate  or  ammoniacal  nitrate  of  silver,  and 
which  is  to  receive  the  positive  picture.  In  strong  sunlight  the 
picture  is  thus  taken  very  quickly ;  but  there  is  roughness  in  the 
shades,  owing  to  the  formation  of  black  specks,  which  destroys  the 
softness  of  the  picture,  and  in  portraits  gives  a  disagreeable  harshness 
to  the  human  face.  In  order  to  remove  this  defect.  Sir  David 
Brewster  first  interposed  thin  plates  of  glass,  with  their  surfaces 
sometimes  ground  and  sometimes  polished ;  but,  through  the  diver- 
gency or  diffusion  of  the  light,  passing  through  the  negative  picture, 
produced  great  softness  in  the  positive,  yet  the  outlines  were  too 
indistinct,  though  the  talbotypes  looked  very  well  when  placed  at  a 
distance.  Sir  David  has  tried  the  effect  of  interposing  a  sheet  of 
writing-paper,  without  the  water-mark,  and  of  uniform  texture.  The 
result  of  this  experiment  fully  answered  his  expectations.  The 
diffusion  of  the  light  thus  occasioned  shaded  off,  as  it  were,  all  the 
sharp  lines  and  points,  and  gave  a  high  degree  of  softness  to  the 
picture.  The  effect  was  even  improved  by  interposing  two  sheets  of 
clean  paper;  and  with  a  very  bright  meridian  sun,  he  found  that 
three  sheets  may  be  used  with  advantage.  A  similar  effect  may  be 
obtained,  in  a  smaller  degree,  by  placing  the  back  of  the  negative 
upon  the  positive  paper,  so  as*  to  cause  the  light  to  traverse  the 
thickness  of  the  negative,  and  this  may  be  compared  with  one  or 
more  sheets  of  clean  paper.  This,  of  course,  will  be  appropriate 
only  with  portraits ;  and  it  has  the  advantage  (sometimes  required)  of 
making  the  figure  look  another  way.  To  those  who  see  the  experi- 
ment above  described  for  the  first  time,  the  effect  is  almost  magical ; 
when  the  negative  is  removed,  we  see  only  a  blank  sheet  of  white 
paper,  and  our  surprise  is  very  great  when,  upon  lifting  this  sheet,  we 
discover  beneath  it  a  perfect  picture,  which  seems,  as  it  were,  to  have 
passed  through  the  opaque  and  impervious  screen.  Sir  D.  Brewster 
has  exhibited  specimens  of  portraits  produced  in  this  manner>  and 
also  specimens  produced  by  the  transmission  of  light  through  two 
perfectly  coincident  negatives,  and  acted  upon  by  light  incident  on 
both  sides  of  the  picture. — Proceedings  of  the  British  Association, 


IMPROVED  PHOTOGRAPHIC  PROCESSES. 

Mr.  W.  H.  Hewett  has  communicated  to  the  Philosophical 
Magazine,  the  following  improvements  : — His  attention  has  lately 
been  directed  to  ascertain  what  other  substances  besides  chlorine  and 
bromine,  separately  and  combined,  possessed  the  property  of  accele- 
rating the  action  of  light  on  a  Daguerrean  or  iodized  plate  ;  and  after 
many  trials,  he  found  that  the  vapour  of  ammonia  possesses  this 
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singular  quality  in  a  very  remarkable  degree.  Mr.  Hewett  first  em- 
ployed it  with  iodine  alone,  by  simply  iodizing  a  plate  to  a  full  yellow 
colour,  and  then  exposing  it  for  a  few  seconds  to  the  vapour  of  am- 
monia in  an  exceedingly  attenuated  state  by  adding  a  few  drops  of 
strong  ammonia  to  a  little  water,  just  sufficient  to  recognise  it  by  its 
odour  ;  thus  prepared,  it  was  placed  in  the  camera,  and  produced  a 
perfect  impression  of  a  building,  in  half  a  minute,  in  moderate  sun- 
shine ;  and  several  other  experiments  satisfied  Mr.  Hewett  that  am- 
moniacal  vapour  has  a  very  quickening  action  on  iodine  alone.  His 
next  step  was  to  ascertain  how  it  would  operate  wuth  bromine  ;  ex- 
pecting it  would  either  destroy  or  accelerate  its  action,  he  was  rejoiced 
to  find  that  it  had  the  latter  effect,  and  that  plates  prepared  in  the 
usual  manner,  with  iodine  and  simple  bromine  water,  are  rendered  in- 
finitely more  sensitive  by  exposing  them  a  few  seconds  to  this  vapour 
than  they  are  without  it.  Having  found  that  a  perfect  impression  in 
sunshine  could  be  obtained  instantaneously,  and  that  five  or  ten  seconds 
only  were  sufficient  in  a  moderate  light,  Mr.  Hewett  hopes  that,  with 
its  assistance,  moving  objects  may  therefore  be  taken  with  facility. 
The  experimenter  employed  this  substance  in  a  variety  of  shapes,  by 
exposing  the  plates  to  its  influence  previous  to  placing  them  in  the 
camera,  or  by  allowing  it  to  be  evolved  in  it  during  the  operation,  or 
just  before  it  is  used,  and  in  each  case  have  found  it  equally  efficacious. 
What  is  remarkable  also,  the  accelerating  influence  of  the  ammonia 
seems  to  be  retained  in  the  camera  for  a  considerable  time,  notwith- 
standing its  volatility ;  in  fact,  its  presence  in  the  operating  room 
alone  is  thought  to  have  an  accelerating  influence  ;  and  would,  doubt- 
less, be  highly  advantageous  in  a  room  where  bromine  or  iodine  is 
evolved,  whose  presence  is  known  to  suspend  the  action  of  light  alto- 
gether ;  this  vapour,  on  the  contrary,  neutralizes  them,  and  instead  of 
retarding  the  process,  hastens  it. 

The  object  is  simply  to  direct  the  attention  of  photographists  and 
the  scientific  world  to  this  compound  of  hydrogen  and  nitrogen  as  a 
presumed  valuable  adjunct  to  the  photographic  art. 

These  experiments  were  made  with  two  meniscus  lenses  of  small 
aperture  in  front,  and  worked  at  the  chemical,  not  the  visual,  focus 
with  achromatic  glasses. 

Mr.  Shaw  has  detailed  to  the  Royal  Institution,  a  series  of  experi- 
ments with  reference  to  the  accelerating  or  retarding  properties  of 
chlorine,  bromine,  and  iodine.  One  result  appears  promising  for  an 
improved  photometer,  the  construction  of  an  instrument  which  already 
gives  good  approximate  data.  It  consists  of  a  wedge-shaped  glass 
vessel,  filled  with  dry  chlorine,  a  strip  of  glass  and  a  narrow  band  of 
chloride  of  silver  running  from  end  to  end,  the  former  divided  to  scale. 
The  darkening  commences  at  the  narrowest  part  of  the  vessel,  and 
advances  as  the  intensity  of  the  light  increases.  From  the  scale  of 
black  bands  the  mean  effect  can  be  ascertained.  In  the  dark  the 
chloric  reacts  on  the  blackened  chloride  of  silver,  blanching  it,  and 
restoring  it  for  farther  use. 

Considerable  improvement  has  been  made  in  the  arrangement  of  the 
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instrument  used  for  taking  portraits  from  the  life,  by  M.  Claudet,  of 
the  Adelaide  Gallery.  Much  of  the  unnatural  character  found  in 
photographic  portraits,  arising  from  the  distortion  by  spherical  aber- 
ration, has  been  removed,  and  thus  a  more  agreeable  picture  insured. 
We  have  seen  some  specimens  produced  by  M.  Claudet,  which  are  of 
great  delicacy  and  strictly  true  to  nature.  Portraits  thus  obtained  by 
the  agency  of  light  are  afterwards  painted  by  the  artist.  The  finish  of 
these  pictures  is  very  great ;  and  without  losing  any  of  the  fidelity  of 
the  originals,  they  have  the  charm  of  beautiful  artistic  productions. 
In  the  hands  of  M.  Claudet,  the  process  for  engraving  Daguerreotype 
plates,  published  some  time  since  by  M.  Fizeau,  appears  likely  to 
become  practically  useful. 

A  paper  has  been  received  by  the  Paris  Academy  of  Sciences,  from 
M.  Martenz,  stating  that  he  has  discovered  the  means  of  carrying  on 
the  Daguerreotype  process  on  a  gigantic  scale.  He  can,  he  says, 
Daguerreotype  an  entire  panorama,  embracing  150  degrees  !  His  pro- 
cess consists  in  curving  the  metallic  plate,  and  causing  the  lens  which 
reflects  the  landscape  to  turn  by  clockwork.  The  lens,  in  turning, 
passes  over  on  one  side  the  whole  space  to  be  Daguerreotyped,  and  on 
the  other  side  moves  the  refracted  himinous  cone  to  the  plate,  to  which 
the  objects  are  successively  conveyed. 

The  Pencil  of  Nature^*  is  the  expressive  title  of  a  collection  of 
photographic  draw^ings,  produced  by  the  calotype  process,  by  Mr. 
Henry  Fox  Talbot,  F.R.S.  Upon  the  Third  Part  of  this  work  we 
find  the  following  acute  criticism  in  the  AthencBum,  No.  920. 

**The  subjects  are — 'The  Entrance  Gateway,  Queen's  College, 
Oxford' — '  The  Ladder' — in  which  we  have  three  figures  from  the 
life — and  *  A  View  of  the  author's  residence,  Lacock  Abbey,  in  Wilt- 
shire. *  In  the  first  of  these,  the  truth-telling  character  of  photographic 
pictures  is  pleasingly  shown.  It  appears  by  the  turret  clock  that  the 
view  was  taken  a  little  after  two,  when  the  sun  was  shining  obliquely 
upon  the  building.  The  story  of  every  stone  is  told,  and  the  crumbling 
of  its  surface  under  the  action  of  atmospheric  influences  is  distinctly 
marked.  The  figures  in  '  The  Ladder'  are  prettily  arranged,  but  the 
face  of  the  boy  is  distorted  from  the  circumstance  of  its  being  so  very 
near  the  edge  of  the  field  of  view  embraced  by  the  lens  of  the  camera 
obscura.  In  looking  at  this  photograph,  we  are  led  at  once  to  reflect 
on  the  truth  to  nature  observed  by  Rembrandt  in  the  disposition  of  his 
lights  and  shadows.  We  have  no  violent  contrasts ;  even  the  highest 
lights  and  the  deepest  shadows  seem  to  melt  into  each  other,  and  the 
middle  tints  are  but  the  harmonizing  gradations,  Without  the  aid  of 
colour,  with  simple  brown  and  white,  so  charming  a  result  is  produced, 
that,  looking  at  the  picture  from  a  little  distance,  we  are  almost  led  to 
fancy  that  the  introduction  of  colour  would  add  nothing  to  its  charm. 
The  view  of  Lacock  Abbey,  although  pleasing,  and  possessing  to  the 
artist  many  points  of  interest,  has  the  defect  of  all  photographic  land- 
scapes. The  trees,  the  grass  on  the  lawn,  and  the  plants  growing  on 
the  edge  of  the  river,  are  produced  by  the  want  of  any  chemical  action 
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over  those  parts  of  the  paper  on  which  their  shadows  fell.  The  light 
reflected  from  objects  acts  on  the  prepared  surface  with  an  intensity 
which  is  regulated  by  the  colour  of  the  reflecting  surface.  The  solar 
rays  which  fall  upon  bodies,  producing  the  effect  of  blue  colour,  act  very 
powerfully,  whereas  those  radiated  from  yellow  or  green  are  almost 
destitute  of  action.  With  the  exception  of  the  shrubs  in  one  corner 
of  the  picture,  their  leaves  being  fortunately  placed  at  a  good  reflect- 
ing angle,  and  thus  throwing  off  much  white  light,  nothiDg  green 
within  the  field  of  view  has  made  any  direct  impression.  It  may  be 
possible  so  to  prepare  a  paper  that  every  ray  may  act  with  equal 
intensity  upon  it.  Iijdeed,  if  we  expose  a  paper,  covered  in  certain 
proportions  with  the  bromide  of  silver,  to  the  prismatic  spectrum,  we 
shall  find  that  it  is  equally  sensitive  to  all  the  rays.  The  paper  used 
by  Mr.  Fox  Talbot  is  the  iodide  of  silver,  and  the  picture  is  developed 
by  the  action  of  gallic  acid.  Now,  since  the  bromide  of  silver  ex- 
hibits a  more  uniform  degree  of  sensibility,  and  as  impressions  received 
upon  it  can  be  beautifully  brought  out  by  the  action  of  sulphate  of 
iron,  we  would  recommend  all  lovers  of  photography  to  make  some 
experiments  with  it.  We  have  long  been  desirous  of  seeing  some  good 
process  for  taking  objects  by  the  first  action  of  light  in  their  natural 
conditions  with  reference  to  light  and  shadow.  In  all  those  photo- 
graphs in  which  the  correct  picture  is  taken  from  the  original,  having 
its  shadows  the  reverse  of  those  in  nature,  there  is  not  only  a  loss  of 
the  sharp  and  well-defined  outline,  which  adds  much  to  the  beauty  of 
the  drawing,  but  by  copying  the  fibrous  texture  of  the  paper,  a 
speckled  appearance  is  produced,  which  is,  if  possible,  to  be  avoided. 
Although  Mr.  Fox  Talbot's  specimens  are  of  a  very  interesting  cha- 
racter, we  are  not  yet  satisfied  that  the  problem  of  photographic  pub- 
lication is  solved.  The  irregular  appearance  of  '  The  Pencil  of 
Nature,'  the  small  number  of  pictures  those  parts  contain,  and  the 
high  price  at  which  they  are  sold,  all  prove  that  the  labour  consequent 
on  the  production  of  photographs  is  too  great  to  render  them  gene- 
rally useful  for  the  purposes  of  illustration." 

Photography  by  the  Moon.— From  the  Athenceum,  No.  920,  wequote 
the  following  new  fact  :— It  has  been  repeatedly  stated  that  the  moon's 
rays  are  incapable  of  producing  any  eff'ect  upon  any  of  the  photo- 
graphic elameuts,  and  hence  it  has  been  argued  that  the  chemical 
principle  of  light  (Actinism)  must  have  been  absorbed  by  the  moon's 
surface.  We  have  recently  seen  photographic  impressions  of  the  moon 
taken,  in  the  ordinary  camera  obscura,  on  the  daguerreotype  plates 
and  on  papers  prepared  with  the  bromide  of  silver.  It  is  therefore 
clear  that  the  chemical  rays  of  the  moon's  beam  are  of  the  same  cha- 
racter  as  those  of  the  solar  light,  only  that  they  have  less  intensity. 


ANALYSIS  OF  THE  WATER  OF  ARTESIAN  WELLS. 

We  have  been  favoured  by  a  Correspondent  in  Paris,  with  the 
analysis  of  tne  water  of  the  celebrated  Artesian  well  of  Grenelle.  It 
remarkably  soft,  and  contains;  according  to  the  undermentioned 
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analysis,  only  8 '05  grains  of  saline  matter  to  the  gallon,  the  greater 
part  of  which  is  formed  of  carbonate  of  lime  and  bicarbonate  of  potash. 
This  is  in  the  proportion  of  about  1- 7000th.  The  quantity  of  saline 
matter  in  the  filtered  Thames  water  is  about  12  grains  to  the  gallon, 
or  nearly  1 -5000th  ;  the  principal  saline  contents  being  carbonate  of 
lime  and  sulphate  of  lime. 

The  Artesian  water  of  Grenelle,  like  the  Artesian  water  of  Trafalgar 
Square,  possesses  an  alkaline  reaction ;  this  being  due,  in  the  former 
case,  to  bicarbonate  of  potash,  and  in  the  latter  to  carbonate  of  soda. 
This  last-mentioned  alkaline  salt  is  said  to  exist  abundantly  in  all  the 
deep  Artesian  water  of  London.  It  is'  difficult  to  say  whence  it  is 
derived,  unless  we  suppose  that  it  is  produced  by  the  reaction  of  com- 
mon salt  contained  in  the  sea  air  on  the  chalk  strata  which  form  the 
outskirts  of  the  London  basin.  Efflorescences  of  carbonate  of  soda, 
from  this  cause,  have  been  found  on  the  chalk  downs  for  many  miles 
inland,  and  the  superficial  washings  of  these  strata  may  become  thus 
impregnated  with  the  carbonate  of  soda  ;  and  the  water  may  afterwards 
infiltrate  into  the  London  basin  between  the  beds  of  sand  and  chalk. 

One  hiteresting  fact  connected  with  the  Artesian  water  of  Grenelle 
is,  that  it  is  the  deepest  source  in  the  world  from  which  water  is 
obtained.  The  shaft,  or  tube,  which,  for  a  large  part  of  its  course, 
traverses  chalk,  extends  into  the  earth  to  the  depth  of  1794  feet 
(English).  The  temperature  of  the  water  is  82°  F.,  or  31°  above  the 
mean  temperature  of  Paris. 

The  analysis  of  100,000  parts  of  the  water,  cifter  being  freed  by 
filtration  from  mechanical  impurities,  gave  of 


Carbonate  of  Ume   6*8 

Carbonate  of  magnesia   1*42 

Bicarbonate  of  potash    2'96 

Sulphate  of  potash    1*2 

Chloride  of  potassium   r09 

Silica   0-57 

Organic  azotized  matter   0*26 


14-30 

The  water  rises  to  the  surface,  and  is  discharged  at  the  rate  of  600 
gallons  per  minute.  This  is  about  the  quantity  obtained  from  the 
Artesian  well  in  Trafalgar  Square. — Medical  Gazette ^  No.  915. 

^  PRACTICAL  CHEMISTRY. 

We  are  glad  to  hear  that  a  change  is  about  to  be  made  at  University 
College  towards  facilitating  to  Pupils  the  study  of  Practical  Chemistry 
— a  matter  just  now  of  great  importance.  The  council  have  created  a 
*'  Profesiorship  of  Practical  Chemistry,"  in  addition  to  the  regular 
chemical  professorship  (held  by  Mr.  Graham),  and  have  judiciously 
given  it  to  Mr.  G.  Fownes.  They  intend  immediately  to  build  (to  be 
ready,  it  is  expected,  in  November)  a  magnificent  laboratory,  with 
every  accommodation  for  between  twenty  and  thirty  students,  who 
will  have  the  means  of  making  all  kinds  of  chemical  research  under 
the  joint  superintendence  of  Professors  Graham  and  Fownes.  And 
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no  expense  nor  trouble  is  to  be  spared,  we  are  told,  to  give  full  effect 
to  the  wishes  of  the  Council,  and  to  raise  up,  if  possible,  a  great 
EngUsh  school  of  chemistry,  adequate  to  the  wants  so  long  felt.  The 
Giessen  plan,  as  far  as  convenient,  is  to  be  adopted,  with  very  low 
fees,  the  pupils  paying  for  their  materials,  &c.  and  replacing  all 
apparatus  destroyed  ;  and  those  far  enough  advanced  will  be 
encouraged  to  attempt  original  research,  and  be  assisted  as  much 
as  possible. — Literary  Gazette,  No.  1448. 

EXTRACTION  OF  STARCH  FROM  POTATOES. 

In  the  Report  lately  presented  to  the  Irish  Government  on  the 
state  of  the  Potato  crop  in  Ireland,  we  find  the  following 
sensible  remarks  in  relation  to  the  nutritious  properties  of  that 
vegetable.  The  extraction  of  Starch  from  Potatoes,  and  its  use  as 
food,  having  strongly  attracted  public  attention,  and  conflicting,  and, 
in  many  cases,  inaccurate  opinions  having  been  entertained  on  this 
subject,  we  consider  it  of  paramount  importance  at  once  to  direct 
attention  to  the  actual  state  of  knowledge  regarding  this  material.  It 
is  recognised  that  the  potato,  in  relation  either  to  its  weight  or  bulk, 
is  one  of  the  most  inferior  articles  of  food.  In  its  ordinary  state  of 
sound  constitution,  every  hundred  pounds  weight  of  potatoes  contain, 
on  an  average,  741b.  of  water  ;  of  skin  and  fibrous  matter,  81b.  ;  and 
of  starch,  161b. ;  whilst  of  gluten,  the  most  nutritious  of  vegetable 
matters,  and  which  predominates  in  corn,  there  is  not  more  than  21b. 
in  the  above  quantity.  It  is  certain  that  starch,  or  ii.aterials  corres- 
ponding to  it,  exists  to  a  certain  amount  in  every  variety  of  useful 
food  ;  but  it  is  equally  certain,  that  in  food  starch  is  not  the  material 
which  serves  for  the  support  of  the  animal  frame  ;  and  an  animal  fed 
merely  on  starch  dies  of  starvation  nearly,  if  not  quite  as  soon,  as  if 
totally  deprived  of  food.  Hence  starch  extracted  from  the  potato 
cannot  be  viewed  as  a  substitute  for  the  potato  itself. — Medical 
Gazette,  No.  936.   

TO  MOUNT  OBJECTS  IN  CANADA  BALSAM. 

Mr.  T.  Boys  has  described  to  the  Microscopical  Society,  his 
method  of  Mounting  Objects,  by  which  he  is  enabled  to  avoid  air- 
bubbles.  Having  provided  a  small  single-wick  oil  lamp  with  a 
chimney,  slips  and  thin  pieces  of  glass,  nippers,  a  pointed  iron  wire 
in  a  wooden  handle,  and  some  of  the  clearest  Canada  balsam  diluted 
with  the  best  spirits  of  turpentine  to  a  consistency  to  allow  it  to  drop 
readily  from  the  point  of  the  wire, — a  slip  of  glass  is  to  be  fixed  in  the 
nippers,  and  a  sufficient  quantity  of  Canada  balsam  is  to  be  taken  up 
on  the  end  of  the  wire  to  allow  a  full  drop  to  be  placed  on  the  slide 
where  required.  The  centre  of  the  slide  is  then  to  be  rested  across 
the  chimney  of  the  lamp,  until  the  balsam  begins  to  spread,  when  it 
should  be  immediately  withdrawn.  The  object  is  now  to  be  placed  on 
this  drop  of  balsam,  and  covered  with  another  drop.  The  slide  may 
now  remain  for  two  or  three  minutes,  to  allow  the  balsam  to  penetrate 
the  object.    The  thin  glass  is  then  to  be  placed  as  nearly  horizontal 
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as  possible,  upon  the  balsam  covering  the  object.  Now,  holding  the 
slide  in  rather  an  inclined  position  at  one  end  by  the  nippers,  place 
the  other  end  over  the  centre  of  the  chimney  of  the  lamp,  the  balsam 
gradually  liquefies,  and  flows  to  the  extreme  edge  of  the  thin  glass, 
carrying  with  the  surplus  all  air-bubbles  on  that  side.  The  same 
process  is  to  be  repeated  with  the  other  end  of  the  slide  ;  after  which 
it  is  to  remain  in  a  horizontal  position  until  nearly  cool,  when  the 
centre  of  the  upper  or  thin  glass  is  to  be  pressed  with  a  small  piece  of 
wood,  rather  pointed.  This  expels  all  superfluous  balsam,  and  with 
it  any  extraneous  matter.  Should  after  this  any  air-bubbles  be 
generated  by  the  object,  they  will  disappear  in  a  few  days. 


LUTE  FOR  JOININGS  OF  TUBES  AND  RETORTS. 

Isinglass  dissolved  to  saturation  in  strong  acetic  acid,  so  strong 
that  it  sets  into  a  solid  on  cooling.  A  little  alcohol  may  be  added  to 
prevent  decomposition.  It  should  be  kept  in  well-stopped  bottles. 
To  make  use  of  it,  it  is  warmed  on  a  spatula  or  in  a  cup,  and  then 
spread  on  paper ;  the  paper  should  be  cut  in  slips  and  dipped  in 
water  before  use.  The  adhesion  of  bladder  is  promoted  by  covering 
it  with  a  layer  of  albumen. — Berthier ;  Medical  Gazette^  No.  936. 


ART  OF  bronzing. 

Prof.  Faraday,  in  a  lecture  recently  delivered  at  the  Royal 
Institution,  gives  the  following  modus  operandi ; — Upon  copper  and 
its  malleability  is  founded  a  beautiful  ornamental  art,  namely,  the 
producing  of  what  are  called  Bronzes.  Here  are  preparations  of  copper 
first  beaten  to  leaf,  and  afterwards  into  fine  powder.  It  is  curious, 
and  not  uninteresting,  to  see  the  manner  in  which  art  advances  our 
knowledge  of  these  properties.  These  bronzes  or  metallic  colours  are 
used  for  putting  on  paper  in  various  ways.  A  friend  has  sent  these 
ornamental  papers,  prepared  for  bronzing,  by  the  application  not  of 
leaf,  but  of  powdered  copper,  and  I  will  show  the  principle  upon 
which  it  is  applied.  They  print  the  pattern  on  the  paper  first  with  a 
varnish,  which  is  very  adhesive  and  dries  rapidly  ;  then  over  that, 
when  the  varnish  is  almost  dry,  they  rub  these  powders  with  a  piece 
of  soft  cotton,  and  you  will  see  how  the  lustre  comes  out.  The  lustre 
that  belonged  to  the  leaves  themselves  belongs  to  the  little  particles 
that  are  made  to  adhere  on  the  paper  by  the  means  of  varnish  ;  the 
paper  is  generally  well  polished  or  glazed,  and  of  various  colours,  and 
the  fine  particles  of  metal  are  laid  down  by  rubbing  in  a  parallel 
direction.  The  metal  papers  around  linen,  and  the  ornamental  covers 
around  books,  are  produced  in  this  manner. 

Some  beautiful  specimens  were  produced  by  the  lecturer  in  a  few 
minutes,  presenting  various  shades  of  metallic  lustre,  from  a  bright 
gold  to  a  deep  red  colour. 

DIGESTION  OF  VEGETABLE  ALBUMEN,  FAT,  AND  STARCH. 

Dr.  R.  D.  Thompson,  of  Glasgow,  has  communicated  to  Nos. 
173  and  174  of  the  Philosophical  Magazine j  a  series  of  experiments 
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illustrative  of  the  above  inquiry,  which  appear  to  lead  to  the  following 
conclusions  : — 

1.  That  vegetable  albuminous  matter  and  fat  when  digested  can  be 
detected  in  the  blood. 

2.  That  if  any  free  hydrochloric  acid  exists  in  the  stomach  of 
animals  during  the  digestion  of  starch,  the  quantity  must  be  so 
minute  as  to  be  scarcely  appreciable. 

3.  That  an  acid  exists  in  the  stomach  of  animals  fed  on  starch, 
which  corresponds  more  nearly  with  lactic  acid  than  with  any  other 
known  acid. 

4.  That  dextrin  and  soluble  starch  exist  in  the  stomachs  of  animals 
which  have  been  fed  on  farinaceous  diet  during  and  for  some  time 
after  digestion. 

5.  That  sugar  exists  in  the  blood  of  animals  which  have  been  fed  on 
starch.  And 

Lastly.  It  is  hoped  they  have  in  some  measure  contributed  to 
throw  a  ray  of  light  upon  the  important  function  which  starch  fulfils 
in  the  animal  oeconomy.  ' 

MANUFACTURE  OF  COLOURED  GLASS. 

At  the  late  Meeting  of  the  British  Association,  M.  Splittgerber 
exhibited  specimens  of  Glass,  into  the  composition  of  which  gold 
entered  as  a  chloride.  These  specimens  were  white,  but  upon  gently 
heating  them  in  the  flame  of  a  spirit-lamp  they  became  a  deep  red, 
transmitting  the  red  rays  of  light  only.  If  again  the  same  reddened 
glass  is  exposed  to  the  heat  of  an  oxygen  blow-pipe  it  loses  nearly 
all  its  colour,  a  slight  pinkiness  only  remaining.  M.  Splittgerber 
considers  these  results  to  arise  from  the  oxidation  of  the  chloride  of 
gold  in  the  siliceous  compound. 


NEW  EXPERIMENTS  IN  ELECTRO-PHYSIOLOGY^'^. 

The  following  are  extracted  from  two  letters  addressed  by  Mr. 
Weekes  to  the  Author  of  the  Vestiges  of  Creation  : — Thus  much  is 
certain,  that  the  acari  have  invariably  appeared  in  the  several  solutions 
under  electrical  influence,  while  their  absence  has  been  as  invariably 
remarked,  in  spite  of  the  nicest  scrutiny,  in  all  negative  tests  provided 
to  accompany  the  respective  primary  experiments.  *  *  On  the 
2nd  of  May,  1842,  the  apparatus,  of  which  a  description  has  been 
attempted,  was  set  to  work  after  the  following  manner  :  —A  solution 
of  ferrocyanate  of  potass,  prepared  by  carefully  boiling  two  ounces  of 
the  salt  in  sixteen  ounces  of  distilled  water,  being  in  readiness  for  the 
occasion,  ten  ounces  of  the  liquid  were  transferred  to  the  glass  jar, 
and  immediately  after  an  elastic  metal  pipe,  in  communication  with  an 
iron  bottle  in  a  state  of  white  heat,  and  from  which  a  stream  of  pure 
oxygen  rapidly  proceeded,  was  dipped  into  the  solution  in  the  jar.  In 
this  way  the  gas,  without  passing  through  water,  or  being  brought  in 
contact  with  an  external  agent,  continued  to  be  supphed  to  the  jar, 
until  the  entire  atmosphere  above  the  solution  consisted  of  oxygen 
*  This  and  the  two  following  abstracts  should  have  appeared  in  the 
**  Electrical"  Section. 
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alone,  when  the  metallic  plug  was  deposited  instantly  in  the  neck  of 
the  jar,  so  as  to  cut  off  all  communication  with  the  external  air.  The 
open  vessel  or  tumbler  being  now  placed  by  the  side  of  the  close 
apparatus,  and  four  ounces  of  the  solution  before  mentioned  having 
been  poured  into  it,  the  necessary  communication  between  the  two 
vessels  was  effected  by  means  of  suitable  wires,  and  contact  at  the 
same  time  similarly  established  with  the  respective  poles  of  a  constant 
battery  of  ten  pairs.  By  means  of  this  arrangement,  the  current 
entered  the  open  vessel  first,  and  then  proceeded  through  the  solution 
in  the  close  apparatus,  in  its  way  to  the  negative  side.  I  must  here 
remark  that  the  electric  current,  immediately  on  its  first  application, 
was  observed  to  decompose  the  solution  with  such  energy,  that  I 
deemed  it  advisable  to  suspend  the  operation  until  the  activity  of  the 
battery  should  be  somewhat  modified ;  and  it  was  not  until  the 
evening  of  the  6th  of  May  that  I  could  date  the  commencement  of  my 
experiment.  A  circumstantial  record  of  all  important  changes  con- 
nected with  this  experiment  has  been  preserved,  up  to  the  present  day, 
embracing  a  period  of  three  years  and  three  months.  *  >k  * 
1.  October  19th,  1843 — one  hundred  and  sixty-six  days  from 
the  commencement  of  the  experiment — the  first  acari  seen  in  connexion 
therewith,  six  in  number  and  nearly  full-grown,  were  discovered  on 
the  outside  of  the  open  glass  vessels.  On  removing  two  pieces  of  card 
which  had  been  laid  over  the  mouth  of  this  vessel,  several  fine  speci- 
mens were  found  inhabiting  the  under  surfaces,  and  others  completelj^ 
developed  and  in  active  motion  here  and  there  within  the  glass.  Oct. 
20th. — Making  my  visit  at  an  hour  when  a  more  favourable  light 
entered  the  rooms,  swarms  of  acari  were  found  on  the  cards,  about 
the  glass  tumbler,  both  within  and  without,  and  also  on  the  platform 
of  the  apparatus.  At  this  identical  hour  Dr.  J.  Black  favoured  me 
with  a  call,  inspected  the  arrangements,  and  received  six  living 
specimens  of  the  acarus  produced  from  solution  in  the  open  vessels. 
No  trace  of  insect  life  could  at  this  time  be  discovered  m  the  close 
vessel  with  an  oxygen  atmosphere.  The  solution  in  the  open  vessel 
had  undergone  very  slight  change  of  colour,  but  exhibited  a  multitude 
of  minute  and  beautiful  coloured  crystals  with  a  prevailing  tinge  of 
crimson.  The  solution  beneath  the  oxygen  atmosphere,  about  ten 
days  after  the  voltaic  current  began  to  traverse  it,  had  assumed  a 
reddish-brown  appearance,  which  gradually  darkened  in  colour,  until 
scarcely  any  light  could  be  transmitted  through  it,  or  the  ascent  of 
gas  from  either  of  the  electrodes  perceived. 

2.  Myriads  of  acari  continued  to  be  developed  from  the  solution  in 
the  open  vessel  until  the  20th  of  August,  1843,  when  it  was  found 
expedient  to  determnie  this  division  of  the  experiment,  and  confine  the 
operation  of  the  electric  current  solely  to  the  close  arrangements,  in 
which  no  appearance  of  insect  life  had  yet  been  detected.  Before 
removing  the  open  vessel,  1  had,  however,  the  satisfaction  to  supply 
therefrom  abundance  of  living  specimens  to  my  scientific  friends  who 
had  kindly  interested  themselves  on  the  subject  in  various  parts  of 
England,  Scotland,  France,  and  America. 
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3.  In  the  beginning  of  the  month  of  June,  1844,  rather  more  than 
two  years  from  the  commencement  of  these  operations,  the  solution 
in  the  close  vessel  began  to  manifest  signs  of  a  most  remarkable 
change,  the  results  of  constant,  slow,  and  almost  invisible  decomposi- 
tion. The  apparatus  was  carefully  tested,  and  found,  as  at  first, 
perfectly  air-light,  and  the  confined  liquid  was  evidently  returning 
to  a  paler  red  colour,  as  well  as  a  partially  translucent  condition. 
These  latter  appearances  rapidly  increased,  and  about  the  beginning 
of  September  in  the  same  year,  the  solution  had  acquired  a  light  amber- 
colour  and  perfect  transparency,  with  abundant  flakes  and  scroll-like 
forms  of  irregular  oxide  of  iron  of  a  deep  orange  colour,  nearly 
covering  the  bottom  of  the  jar.  Most  of  these  had,  doubtless,  been 
detached  in  succession  from  the  negative  platina  spiral,. and  were  con- 
spicuous through  the  altered  solution.  It  was  while  engaged  in 
examining  this  singular  accumulation  of  oxide,  by  means  of  an  excellent 
lens,  that  I  saw  for  the  first  time  an  unequivocal  proof  of  the  existence 
of  insect  life  within  the  close  vessel.  Several  spinous  processes  of  the 
acari  and  other  remains  were  detected  floating  on  the  surface  of  the 
solution,  and  others  attached  to  the  inside  of  the  glass  a  few  lines 
above  the  liquid  ;  while,  under  circumstances  somewhat  more  obscure, 
several  entire  dead  insects  were  perceived  amidst  the  flakes  resting  on 
the  bottom  of  the  jar.  An  omission,  of  secondary  importance,  it  is 
true,  was  now  for  the  first  time  apparent  in  the  apparatus  ;  this  was 
the  want  of  a  fitting  shelf  or  resting-place  for  the  insects  ;  a  circum- 
stance that  my  kind  friend,  Andrew  Crosse,  Esq.,  when  he  favoured 
me  with  a  visit  a  few  weeks  after,  remarked  almost  immediately,  and 
said,  before  he  knew  that  acari  had  already  appeared,  '  that  they  would 
fall  in  and  be  drowned  almost  as  fast  as  they  were  produced.'  Mr. 
Crosse  was  right  in  his  conjecture,  for  although  I  have  latterly 
watched  the  proceeding  with  diurnal  care,  I  have  never  identified  the 
presence  of  more  than  two  living  insects  at  the  same  time  within  the 
close  apparatus,  and  these  have  as  speedily  as  invariably  shared  the 
fate  of  their  predecessors.  Notwithstanding  the  omission  alluded  to, 
I  enjoy  an  increase  of  satisfaction  in  the  knowledge  that  I  have  kept 
from  my  arrangements  any  substance  which  by  its  introduction  might 
have  been  suspected  of  vitiating  the  results,  while  the  main  object  of 
the  undertaking  has  in  no  wise  suff'ered  in  its  accomplishment.  I  have 
only  to  add  my  belief,  founded  on  considerable  experience  and  much 
observation,  that  insect  life  was  first  developed  in  this  division  of  my 
experiment  some  time  in  the  month  of  July,  1844,  about  two  years 
and  two  months  from  the  commencement. 

The  Second  Letter  describes  the  production  of  new  vegetation  by 
the  similar  means  of  electro-chemical  experiment,  persevered  in  since 
October,  1842  :— 

About  the  beginning  of  September,  1843,  a  small  patch  of  fungus, 
of  a  peculiar  character,  was  observed  to  have  commenced  forming  on 
the  outside  of  the  glass,  near  its  lower  rim.  *  *  ♦  This 
substance  having,  when  first  seen,  a  gelatinous  appearance,  of  a 
dark -brown  colour,  by  slow  degrees  extended  itself  round  the  lower 
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rim  of  the  glass,  forming  an  irregular  band  or  zone,  half  an  inch  in 
breadth,  and  throwing  out  numerous  protuberances  as  it  approached 
the  positive  side  of  the  arrangement.  On  the  29th  of  November,  io 
the  same  year,  the  following  note  relative  to  this  singular  production 
occurs  among  my  memoranda;  and  as  1  cannot  otherwise  better 
describe  its  mature  appearance,  I  shall  subjoin  the  extract :  *  The 
substance  of  this  fungus  varies  in  colour  from  a  light  chocolate  to  that 
of  a  dark  sanguineous  red,  and  though  formerly  of  a  soft  texture,  it 
now  offers  considerable  resistance.  When  viewed  with  an  excellent 
pocket-lens — the  only  sort  of  microscope  that  can  be  brought  to  bear 
upon  it — a  most  singularly-beautiful  species  of  vegetation  is  seen  to 
occupy  its  entire  surface,  presenting  various  shades  of  crimson,  green, 
olive,  and  green  inclining  to  yellow.  In  its  general  appearance  it  at 
once  suggests  the  idea  of  a  magnificent  forest,  consisting  of  trees  and 
flowering  shrubs  in  miniature.  In  particular  spots,  fine,  downy,  needle- 
like spires  occur  in  vast  multitudes,  and  these  otherwise  naked  pro- 
cesses rising  from  the  body  of  the  fungus,  are  surmounted  by  what 
appear  to  be  seed-vessels  in  some  instances,  and  irregular  feathery- 
tufts  in  others.'  This  experiment  was  not  designed  with  any  reference 
to  my  researches  on  the  developement  of  the  electrical  acari,  but 
swarms  of  these  creatures  appeared  incidental  to  its  progress,  and,  at 
the  time  the  above  note  was  made,  many  of  them  were  seen  inhabi tin  g 
the  miniature  forest  on  the  fungus,  where  they  seemed  to  thrive 
amazingly,  and  to  attain  a  larger  size  than  any  I  have  hitherto  seen.'^ 
This  fungus,  so  produced,  is  declared  to  be  different  from  any 
known  species. 


BRASS  FORMED  BY  ELECTRO-DEPOSIT. 

Mr.  C.  V.  Walker  has  read  to  the  British  Association,  a  paper 
illustrating  the  Voltaic  reduction  of  Alloys  ;  in  w^hich  he  contended 
that  true  Brass  was  a  definite  chemical  compound,  which  he  obtained 
by  a  process  of  galvanic  electricity  acting  upon  cyanide  of  potass,  with 
various  changes  as  the  action  was  continued.  He  exhibited  some  fine 
specimens  of  other  metals,  by  this  means,  coated  with  brass. 

ON  COVERING  BODIES  WITH  NICKEL. 

M.  BoETTGER  states  that  he  has  discovered  a  salt  of  Nickel,  which 
answers  better  than  the  cyanide  for  covering  bodies  with  a  layer  of 
that  metal.  This  salt  is  the  ammonio-sulphate  of  nickel,  which  is 
prepared  like  the  ammonio-sulphate  of  copper.  All  cupreous  objects 
plunged  into  ths  liquid  are  speedily  covered  with  a  beautiful  layer  of 
nickel,  of  a  silvery  whiteness. — Annuaire  de  Chimiey  1845  ;  Medical 
Gazette,  No.  911. 
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ZOOLOGY. 

ZOOLOGICAL  CLASSIFICATION. 

Mr.  Ogilby  has  read  to  the  British  Association,  a  paper  On  the 
Scientific  Principles  on  which  Classification  in  the  higher  Departments 
of  Zoology  should  be  based."  The  dental  system  was,  no  doubt,  a 
valuable  means  of  diagnosis,  and  this  depended  upon  the  fact  that  it 
had  a  relation  to  the  stomach,  and  other  viscera  intended  for  the 
digestion  of  food.  Just  in  the  same  way,  the  extremities  of  the 
mammalia,  more  particularly  the  fore-arm,  are  the  exponents  of  the 
habits,  mental  power,  and  economy  of  animals.  The  fore-arm  is  the 
seat  of  the  function  of  locomotion,  of  manipulation  and  touch. 
According  to  the  real  position  of  an  animal  in  the  scale  of  organization, 
will  be  the  character  of  its  fore-arm.  This  position  was  illustrated 
by  examples  from  the  various  families  of  mammalia.  He  thought, 
that  in  our  usual  systems  of  zoology,  a  too  exclusive  regard  had  been 
given  to  the  structure  and  form  of  the  teeth. 


respiration  of  man. 
M.  ViERORDT,  a  physician  of  Carlsruhe,  gives  the  result  of  some 
experiments  on  the  Respiration  of  Man,  under  different  circumstances, 
and  at  different  hours  of  the  day.  The  writer  states  that  the  expira- 
rations  are  increased  in  the  proportion  of  1-72  upon  14  per  minute 
after  eating.  He  adds  that  the  proportion  of  carbonic  acid  given  out 
by  the  lungs  is  almost  instantly  diminished  after  drinking  spirituous 
liquors,  and  that  this  continues  for  nearly  two  hours. 


STRUCTURE  AND  DEVELOPMENT  OF  THE  BLOOD. 

Mr  George  Newport  has  communicated  to  the  Royal  Society,  a 
paper  on  The  development  of  the  Blood- Corpuscle  in  Insects  and 
other  Invertebrata,  and  its  comparison  with  that  of  Man  and  the 
Vertebrata."  The  author  commences  by  remarking  that  he  was  led 
to  the  present  inquiry  by  some  curious  facts  relating  to  the  blood  of 
insects,  which  attracted  his  notice  while  engaged  on  the  last  paper  he 
presented  to  the  Royal  vSociety,  on  the  reproduction  of  lost  parts 
in  insects  and  myriapoda.  Some  of  these  facts  he  is  desirous  of 
making  known  at  once  to  the  Society,  preparatory  to  his  offering 
them  more  extended  researches  on  the  blood  of  the  invertebrata,  and 
its  comparison  with  that  of  the  higher  animals.  The  chief  purpose  of 
the  author  in  the  present  paper  is  to  show  the  analogy  which  exists 
between  the  different  corpuscles  in  the  blood  of  insects  and  of  the 
vertebrata,  to  trace  the  changes  which  the  former  undergo  as  com- 
pared with  the  latter,  and  to  show  that  in  development  and  function 
they  are  analogous  to  secreting  cells. — See  the  entire  paper  in 
No.  174  of  the  Philosophical  Magazine, 
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GROWTH  AND  DEVELOPMENT  OF  THE  EPIDERMIS. 

Mr.  Erasmus  Wilson  has  communicat?d  this  inquiry  to  the 
Royal  Society.  The  author  adduces  evidence  derived  from  his  micro- 
scopic observations,  in  confirraation  of  the  commonly  received  doc- 
trine respecting  the  origin  of  the  cells  of  the  Epidermis  and  Epithe- 
lium generally,  from  the  materials  furnished  by  the  liquor  sanguinis  or 
plasma  of  the  blood  ;  which  fluid,  passing  by  endosmosis  through  the 
walls  of  the  capillary  vessels  and  peripheral  boundary  of  the  surface, 
developes  granules  by  a  vital  process,  analogous  to  coagulation.  On 
a  careful  examination  of  the  inner  surface  of  the  epidermis  with  the 
aid  of  the  microscope,  he  finds  it  to  be  composed  of  four  kinds  of 
elements,  arranged  in  such  a  manner  as  to  constitute  an  irregular 
plane,  similar  to  a  tesselated  or  mosaic  pavement. 

These  elements  are  termed, —  1.  Granules^  primitive,  of  a  globular 
form,  solid  and  apparently  homogeneous,  and  measuring  about 
1-20, 000th  part  of  an  inch  in  diameter.  2.  Aggregated  granules^ 
having  about  double  the  diameter  of  the  former,  and  apparently  com- 
posed of  as  many  of  these  as  can  be  aggregated  together  without  leav- 
ing an  unoccupied  space  in  the  centre  of  the  mass.  3.  Nucleated 
granules  measuring  in  diameter  from  the  6000th  to  the  4000th  part 
of  an  inch,  each  being  composed  of  an  aggregated  granule  as  a 
nucleus,  enveloped  by  a  single  layer  of  aggregated  granules,  giving  to 
the  whole  mass  an  oval  or  circular,  and  at  the  same  time  flattened 
shape.  Their  constituent  granules  have  acquired,  during  this  aggre- 
gation, greater  density,  and  are  separated  from  each  other  by  distinct 
interstirial  spaces  filled  with  a  transparent  homogeneous  substance. 
4.  Nucleolo-nucleolated  cells  pervading  the  deep  stratum  of  the  epi- 
dermis, and  of  which  the  longer  diameter  measures  from  the  3000th 
to  the  2500th  part  of  an  inch.  These  cells,  which  constitute  the  prin- 
cipal portion,  and  may  be  regarded  as  the  chief  constituent  of  the 
epidermis,  are  formed  from  the  nucleolated  granules,  on  the  exterior 
of  which  there  is  superposed  a  transparent  layer,  bounded  by  a  well- 
defined  outline,  by  the  dark  interstitial  substance  of  the  wall  of  the 
cell ;  the  nucleolated  granule  being  the  nucleus,  and  the  aggregated 
granule  the  nucleolus  of  these  primitive  cells  of  the  epidermis. 

The  author  considers  that  the  nuclei,  up  to  a  certain  point,  grow  with 
the  cells,  by  the  separation  of  the  original  granules  from  the  deposi- 
tion between  them  of  interstitial  matter,  and  also  by  the  cleavage  of 
the  latter  and  the  consequent  multiplication  of  the  granules.  This 
peripheral  growth  of  the  cells  is  totally  different  from  the  mode  of 
growth  described  by  Schwann,  and  explains  the  disappearance  of  the 
nucleus  in  the  scales  of  the  epidermis.  The  observations  of  the 
author  lead  him  to  believe  that  the  same  process  of  development  and 
of  growth  is  followed  in  the  epithelium  as  in  the  epidermis  ;  and  he 
offers  evidence,  shewing  that  similar  arrangements  take  place  in  the 
cells  of  melanosis,  in  the  pigment  cells  of  the  choroid  membrane  of 
the  eye,  and  in  those  of  the  skin  of  the  negro. 
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A  MEMOIR  has  been  read  to  the  Paris  Academy  of  Sciences, 
by  M.  Chassaignac,  "  On  the  solidity  of  the  bones,  their  mode 
of  resisting  external  violence,  and  an  examination  of  the  different 
mechanisms  of  fracture,  with  a  view  to  the  appreciation  of  the  solidity 
of  bone.''  The  author  relates  three  causes  of  the  friability  of  bones  in 
old  age :  1st,  the  absorption  of  the  interstitial  osseous  tissue  ;  2nd, 
the  relative  predominance  of  phosphate  of  lime  during  a  certain  lapse 
of  time  ;  3rd,  and  in  a  still  later  period,  the  partial  re-absorption  of 
the  phosphate  itself ;  this  latter  cause  has  not  been  before  noticed. — 
Literary  Gazette,  No.  1496. 

RE-ABSORPTION   OF  BONE. 

M.  Flourens  has  read  to  the  Paris  Academy  of  Sciences,  a  note 
containing  the  particulars  of  a  new  experiment  to  prove  the  interior 
Re-absorption  of  Bone.  He  placed  a  film  of  platinum  on  the  periosteum 
of  the  tibia  of  young  dogs.  It  was  successively  covered  by  the 
periosteum  and  by  layers  of  bone,  until  at  length  it  was  found  in  the 
medullary  canal ;  there  was  no  sign  of  any  resistance  or  fracture  ;  bone 
at  first  under  the  metal  became  above  it ;  the  old  bone  disappeared, 
and  new  was  formed.  The  bone  which  existed  at  the  end  of  the 
experiment  was  not  the  bone  upon  which  the  platinum  had  been 
placed  ;  it  was  formed  since,  and  that  which  then  existed  absorbed. — 
Literary  Gazette^  No.  1486. 


THE  HUMAN  SKULL  EMPLOYED  AS  A  DRINKING-VESSEL. 

The  Skull  of  an  Aboriginal  of  South  Australia,  transmitted  by 
Governor  Grey  as  an  example  of  the  habit  of  the  tribe  to  convert  that 
part  of  the  human  body  into  a  Vessel  for  holding  and  carrying  water, 
has  been  inspected  by  Professor  Owen.  He  thus  explains  the  mode  in 
which  it  had  been  made  applicable  to  this  purpose.  After  removal  of 
the  soft  parts  of  the  head  and  the  lower  jaw,  the  bones  of  the  face  had 
been  broken  away,  with  the  partition  and  roof  of  the  orbits,  and  the 
cranial  box  was  then  suspended  by  a  neatly  plaited  net-rope  of  threads, 
made  of  twisted  vegetable  fibres,  passed  through  the  hole  made  in  the 
roof  of  the  orbits  and  through  the  foramen  magnum,  this  suspender 
being  terminated  by  an  ornamental  tassel.  Leakage  by  the  sutures  of 
the  cranium,  especially  the  squamous  suture,  had  been  prevented  by 
pitching  them  over  with  a  native  bitumen  and  cementing  pieces  of  the 
nacreous  lining  of  shells  along  the  course  of  the  sutures. 

The  exterior  of  this  specimen  of  barbarous  art  was  polished,  and 
the  processes  and  other  protuberances  worn  smooth  by  habitual  use  : 
the  effects  of  this  were  most  obvious  on  the  external  angular  processes 
of  the  orbits,  which  seemed  to  have  served  as  the  spouts  of  the  vessel. 

The  aborigines  of  the  tribe  appear  to  have  practised  this  art  from 
time  immemorial  :  each  Gin  or  wife  possesses  and  usually  fabricates 
her  cranial  calabash,  with  which  she  fetches  the  domestic  supply  of 
water  from  the  pond  or  river,  and  suspends  it  in  the  hut  or  on  the 
branch  of  an  adjoining  tree.    They  have  no  arts  of  pottery,  and 
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nature  has  not  supplied  them  with  f?ssels  from  the  vegetable  king- 
dom, like  those  which  the  cujete  or  coca-nut  furnish  to  the  more 
favoured  tribes. 

The  Scandinavian  legends  tell  of  the  ancient  warriors  who  quaffed 
their  wine  from  the  skulls  of  their  enemies,  but  Professor  Owen  be- 
lieved the  present  to  be  the  first  instance  of  the  habitual  conversion 
of  part  of  the  human  skeleton  into  a  drinking-vessel. — Jameson^s 
Journal y  No.  77.  ' 

STATURE  OF  MAN  IN   DIFFERENT  COUNTRIES. 

The  average  height  of  Englishmen  is  placed  at  5  feet  74  inches  ;  the 
army  returns,  which  are  likely  to  give  a  good  idea  of  the  peasantry, 
range  from  5  feet  6  inches  to  5  feet  7  inches  ;  the  yeomanry,  including 
a  higher  class,  range  from  5  feet  1  inch  to  6  feet  3  inches.  The 
French  conscripts,  officially  stated,  give  an  average  of  5  feet  J  inches, 
but  Mr.  Brent,  from  his  own  observation,  would  place  the  French 
average  considerably  higher.  The  observations  made  by  Prof.  Forbes 
amongst  the  pupils  of  his  own  class  in  Edinburgh,  placed  the  Irish  as 
the  tallest,  the  Scotch  next,  and  then  the  English.  The  Belgians 
appear  to  be  of  still  lower  stature. —  W.  B.  Brent ;  Jameson's  Journal j 
No.  77. 

From  tables  drawn  up  by  Mr.  Brent,  and  presented  by  Dr.  King 
to  the  British  Association,  it  appears,  that  there  are  in  100  English- 
men of  all  classes — 

6  ft.  to  6  ft.  3  in.  (very  tall)    4 

5  ft.  9  in.  to  6  ft.  (tall)   26 

 30  Tall. 

5  ft.  6  in.  to  5  ft.  9  in.  (middle  height)   40 

5  ft.  3  in.  to  5  ft.  6  in.  (short)    26 

5  ft.  0  in.  to  5  ft.  3  in.  (very  short)   4 

 30  Short. 

100 


In  100  Paupers 
in  Marylebone 
Workhouse. 


In  100  persons 
deceased. 


In  100  Amateur 
Rowers. 


In  100  Cornish 
Wrestlers. 


Tall  

Middling 
Short  .... 


100 


Tall  19 

Middling  37 

Short  44 

100 


Tall  94 

Middling  6 

Short   0 


Tall  63 

Middling   30 

Short    7 

10 


From  a  calculation  of  the  weight  of  the  Venus  di  Medicis  at  different 
heights,  from  4  ft.  6  in.  to  6  ft.  9  in.,  her  weight,  supposing  her 
height  to  have  been  5  ft.  and  her  dress  of  the  ordinary  kind,  would  be 
8  stone  9  lb. — being  in  the  same  class  with  the  Discoboli.  From  a 
calculation  of  strength  in  different  classes  from  slender  to  exaggerated, 
the  Hercules  Farnese  being  in  the  exaggerated,  the  Gladiator  being  in 
the  middle  class,  taking  the  strength  of  a  slender  man  at  100,  that  of 
the  Gladiator  would  equal  173  ;  the  Hercules  Farnese  362  at  the  same 
height.   

THE  HUMAN  MOUTH. 

Dr.  King  has  read  to  the  Ethnological  Society  a  paper  On  the 
Human  Mouth,"  by  Mr.  Nasmyth.    No  feature,  said  Mr.  Nasmyth, 
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bears  so  instructively  on  the  solution  of  the  difficult  problems  involved 
in  the  stndy  of  Ethnology,  as  the  form  of  the  mouth  and  the  develop- 
ment of  the  teeth.  In  the  lower  animals  the  mouth  is  peculiarly 
adapted  to  their  exigencies,  but  in  that  of  man  exists  a  medium  type 
fitted  to  every  peculiarity  of  terrestrial  existence.  No  other  con- 
formation than  that  given  to  him  can  at  once  admit  of  perfect 
articulation  and  mastication  of  his  varied  food :  moreover  it  is  the 
organ  of  intellectual  expression.  Deviations  in  the  character  of  the 
mouth,  Mr.  Nasmyth  contends,  are  simply  the  effects  of  deviations  in 
the  habits  of  individuals  composing  races.  When  these  deviations  are 
partial,  they  are  shown  in  individuals ;  v/hen  general,  they  amount  to 
a  national  or  tribe  characteristic.  The  natural  action  of  the  lower  jaw 
upon  the  upper  is  to  push  out,  avert,  or  expand  the  arch  of  the  upper 
jaw  ;  while  on  the  other  hand  it  is  impossible  by  any  habit  to  bring 
in  or  to  contract  that  arch  so  as  to  produce  out  of  the  advanced  jaw 
of  the  Negro  the  vertical  jaw  of  the  Caucasian.  A  vertical  is  said  to 
be  the  original  development  of  the  infant  Negro  ;  the  advanced  mouth 
of  the  adult  Negro  is,  therefore,  not  congenital,  but  factitious.  The 
Negro  of  the  southern  provinces  of  the  United  States,  owing  to  the 
different  circumstances  in  which  he  is  placed,  has  not  the  advanced 
mouth  of  his  progenitors  of  Africa,  after  the  second  or  third 
generations.  Mr.  Nasmyth  then  proceeded  to  show  that  the 
plasticity  of  the  mouth  in  infancy  was  such  as  to  admit  of  the 
factitious  development  pointed  out. 

CRETINISM. 

Dr.  Twining  has  read  to  the  British  Association,  a  paper  "  On 
Cretinism."  He  first  described  its  forms  and  degrees.  Marsden 
saw  goitre  in  the  valleys  of  the  Ural,  Baikal  and  Caucasian  moun- 
tains ;  Forbes  in  the  Himalaya,  and  M'Clelland  in  the  Shore  Valley. 
Sir  G.  Staunton  saw  cretins  in  the  narrow  valleys  of  Tartary,  and 
that  they  lead  a  mere  animal  life,  acting  alone  from  the  impulse  of 
their  senses.  In  Africa  there  are  only  two  parts  known  where  goitre 
occurs.  Leo  Africanus  saw  goitre  in  the  high  mountains  of  Atlas  in 
Morocco,  and  Mungo  Park  among  the  Kong  mountains  in  Bambara. 
Of  cretinism  in  America  we  have  fuller  accounts.  Richardson  saw 
goitre  and  cretins  on  the  banks  of  the  Saskatchewan,  and  near  the 
sources  of  the  Elann  and  Friedeu  rivers.  Prof.  Barton  states  goitre 
to  be  prevalent  at  Oneida  among  the  Americans  and  the  Dutch 
settlers,  and  in  all  the  State  of  New  York,  near  the  Mohawk  river. 
It  occurs  also  in  Lower  Canada,  in  marshy  districts.  In  South 
America  goitre  occurs  independently  of  cretinism  in  Nicaragua  and 
Sante  Fe.  Humboldt  saw  the  most  frightful  cases  of  goitre  on  the 
Magdalena  river,  and  chiefly  higher,  to  the  elevation  of  6,000  feet 
above  the  sea,  on  the  high  plain  of  Bogota,  and  states  that  the 
copper-coloured  natives  were  generally  free  from  goitre.  It  occurs 
also  in  Quito  and  the  Onachiffa  Valley  near  Lima,  under  various 
atmospheric  influences,  and  on  the  Corderillas.  In  the  Villarica 
Valley,  in  Brazil,  4,000  feet  above  the  sea,  goitre  is  frequent,  not 
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only  in  man,  but  in  animals,  as  the  goat ;  and  many  villages  are  filled 
with  cretins.  Prof.  Proffig  states  that  in  the  Andes  in  Chili,  on  the 
east  side,  in  some  races  he  did  not  see  a  case  of  goitre  ;  and  yet  in  the 
white  inhabitants,  who  live  exactly  as  the  natives,  it  prevails  in  a 
great  degree.  On  the  Andes,  between  Santa  Rosa  and  Mendoza, 
the  peasants  dwell  on  the  west  side  as  high  as  7,000  feet  above  the 
sea,  and  on  the  east  to  6,000  feet,  and  are  free  from  goitre,  but 
lower,  at  3,500  feet,  goitre  is  endemic.  The  nature  of  the  formation 
seems  to  have  no  direct  influence  as  a  cause  of  cretinism,  as  cretins 
are  found  on  all.  It  would  seem  that  where  the  springs  come  from 
the  limestone,  goitre  is  most  frequently  endemic ;  but  as  in  many 
villages  where  goitre  and  cretinism  prevail  there  is  no  lime,  it  cannot 
be  the  sole  cause-  Dr.  Twining  concluded  by  expressing  a  hope  that 
the  many  travellers  there  assembled  would,  when  investigating  the 
geology  or  the  races  of  the  high  mountain  chains,  not  forget  the  state 
of  the  inhabitants  of  the  valleys  with  regard  to  cretinism.  That 
cretins  can  become  healthy  and  intelligent  has  been  proved  by 
Dr.  Guggenbiihl,  in  the  success  that  his  benevolent  exertions  at  the 
Hospital  for  Cretin  Children,  on  the  Abendberg,  near  Interlachen, 
have  met  with  ;  but  it  can  only  be  by  the  united  efforts  of  many 
that  a  scientific  account  of  cretinism  can  be  attained.  In  order  to 
facilitate  such  inquiries,  Dr.  Twining  suggested  the  following 
method : — First,  to  state  the  name  of  the  place,  its  situation  and 
elevation  above  the  sea,  and  the  race  ;  secondly,  the  geological 
formation,  springs  and  climate ;  thirdly,  the  state  of  the  houses 
and  the  habits — whether  goitre  only  prevails,  or  is  accompanied  by 
cretinism. — Athenceum,  No.  926. 


CAGOTS  OF  THE  PYRENEES. 

M.  GuYON  has  sent  to  the  Paris  Academy  of  Sciences,  six  new 
drawings  of  heads  of  the  Cagots  of  the  Pyrenees,  in  order  to  justify 
the  opinion  he  formerly  expressed,  that  an  anatomical  character  of 
the  cagots  appears  to  consist  in  the  form  of  the  ear,  which  is 
rounded,  and  without  a  lobe.  He  again  called  attention  to  another 
opinion  expressed  by  him,  that  the  cagots  belong  to  a  race  of  lofty 
stature,  and  perfectly  similar  in  form  ;  and  that  the  goitre  and  cre- 
tinis  n,  with  which  many  of  the  Cagots  are  affected,  are  entirely  owing 
to  the  nature  of  the  localities  they  inhabit.  Accordingly,  of  the  six  sub- 
jects whose  ears  were  represented  by  him,  two  were  aflected  with  goitre, 
and  one  with  cretinism. — VInstHut ;  Jameson's  Journal,  No.  165. 

MEASURING  APPARATUS. 

There  has  been  described  to  the  British  Association,  an  Appara- 
tus for  Measuring  and  Registering  two  dimensions  of  the  Human 
Frame  :  the  Height  of  the  Body  and  the  Space  from  the  extremity  of 
the  Fingers  of  one  Hand,  to  the  extremity  of  the  Fingers  of  the  other, 
the  arms  being  extended  horizontally  *'  The  adoption  of  the  measure- 
ment proposed,  the  inventur  contends,  will  furnish  a  more  accurate 
means  of  identification  than  the  method  now  in  use,  and  at  the  same 
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time  give  important  data  for  ethnological  inquiry.  The  apparatus 
consists  of  two  graduated  scales,  eaeh  fitted  with  a  sliding  gnomon. 
Taking  the  corner  of  the  rooai  as  a  convenient  perpendicular,  the  scales 
are  fixed  against  the  wall  at  a  certain  distance  from  the  floor  and 
corner  of  the  room  and  at  certain  angles. 

ABORIGINAL  RACE   OF  AMERICA.  y 

Dr.  Morton  thus  concludes  what  Prof.  Jameson  considers  a  "  trul  i 
excellent  Memoir,"  on  the  Distinctive  Characteristics  of  the  Aborigina 
Races  of  America  : 

"  Once  for  all  I  repeat  my  conviction,  that  the  stady  of  physical 
conformation  alone  excludes  every  branch  of  the  Caucasian  race  from 
any  obvious  participation  in  the  peopling  of  this  continent.  If  the 
Egyptians,  Hindoos,  Phoenicians,  cr  Gauls,  have  ever,  by  accident  or 
design,  planted  colonies  in  America,  these  must  have  been,  sooner  or 
later,  dispersed  and  lost  in  the  waves  of  a  vast  indigenous  population. 
Such  we  know  to  have  been  the  fact  yvith  the  Northmen,  whose  re- 
peated, though  very  partial,  settlements  in  the  New  England  States, 
from  the  tenth  to  the  thirteenth  centuries,  are  now  matter  of  history  ; 
yet,  in  the  country  itself  they  have  not  left  a  single  indisputable  trace 
of  their  sojourn. 

In  fine,  our  own  conclusion,  long  ago  deduced  from  a  patient 
examination  of  the  facts  thus  briefly  and  inadequately  stated,  is,  that 
the  American  race  is  essentially  separate  and  peculiar,  whether  we 
regard  it  in  its  physical,  its  moral,  or  its  intellectual  relations.  To  us 
there  are  no  direct  or  obvious  links  between  the  people  of  the  old  world 
and  the  new  ;  for  even  admitting  the  seeming  analogies  to  which  we 
have  alluded,  these  are  so  few  in  number,  and  evidently  so  casual,  as 
not  to  invalidate  the  main  position  ;  and  even  should  it  be  hereafter 
shewn,  that  the  arts,  sciences,  and  religion  of  America  can  be  traced 
to  an  exotic  source,  I  maintain  that  the  organic  characters  of  the 
people  themselves,  through  all  their  endless  ramifications  of  tribes  and 
nations,  prove  them  to  belong  to  one  and  the  same  race,  and  that  this 
race  is  distinct  from  all  others. 

This  idea  may,  at  first  view,  seem  incompatible  with  the  history  of 
man,  as  recorded  in  the  Sacred  Writings.  Such,  however,  is  not  the 
fact.  Where  others  can  see  nothing  but  chance,  we  can  perceive  a 
w^ise  and  obvious  design,  displayed  in  the  original  adaptation  of  the 
several  races  of  men  to  those  varied  circumstances  of  climate  and 
locality  which,  while  congenial  to  the  one,  are  destructive  to  the  other. 
The  evidences  of  history  and  the  Egyptian  monuments  go  to  prove 
that  these  races  were  as  distinctly  stamped  three  thousand  five 
hundred  years  ago  as  they  are  now  ;  and ,  in  fact,  that  they  are  coeval 
with  the  primitive  dispersion  of  our  species. — See  Jameson's  Journal, 
No.  75.   

ANCIENT  BRITISH  RACES. 

Dr.  H.  Ware  has  submitted  to  the  Royal  Society  of  Edinburgh, 
some  important  inquiries  into  the  Aborigines  of  the  British  Islands. 
The  foUownig  is  the  general  question  : — *  What  race  ought  to  be  re- 
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garded  as  aboriginal  in  the  British  islands  ?  Llwyd  had  long  since 
shewn,  from  the  language  of  topography,  that  the  Gauls  had  preceded 
the  Cymri  in  the  occupation  of  Britain.  But  it  was  asked, — if  there 
might  not  have  been  a  still  earlier  race  existing  in  this  country  than  the 
maritime  and  commercial  Gauls  ?  : 

To  this  question  an  answer  was  given  in  the  affirmative.  Tacitus, 
in  his  enumeration  of  British  races,  has  suggested,  that  an  ancient 
Iberian  stock,  remarkable  for  a  swarthy  complexion  and  curled  hair, 
might  have  passed  over  and  occupied  the  seat  of  the  Silures  (in  South 
Wales)  ; — a  British  tribe,  with  whom  he  was  disposed  to  identify  this  , 
primitive  race  of  Spain. 

It  was  then  stated,  that  the  author  had  collected  abundant  evidence  • 
vrhich  leads  to  the  conclusion,  that  an  Iberian,  or  Aquitanian  race, 
was  an  older  one  in  Britain  than  either  of  the  two  whose  pretensions  " 
he  had  discussed  ;  but  that  it  would  be  in  vain  to  establish  their 
aboriginal  claims,  unless  the  history  of  the  Cymri  and  the  Gael,  in 
reference  not  only  to  their  Asiatic  sojourning  place,  but  also  to  their  ; 
westerly  course  of  migration,  was  well  understood.    He,  lastly,  ex-  '' 
pressed  his  hope,  that,  if  the  aboriginal  claim  of  the  Iberian  race  meet  ' 
with  confirmation,  some  light  would  be  thrown  upon  the  fossil  bones 
of  the  human  species  which  are  found  in  caves,  or  buried  deep  in  ' 
strata  of  peat,  occasionally  associated  with  the  remains  of  animals  now 
extinct,  which  have  had  an  existence  prior  even  to  records  of  history. — 
Jameson's  Journal,  No.  76.   

ROMAN  COLONIZATION  OF  BRITAIN.  i 

Dr.  Black  has  communicated  to  the  British  Association,  a  paper  i 
On  the  certain  traces  of  Roman  Colonization  in  Lancashire.''    From  I 
historical  notices  and  inferences,  conjoined  with  the  affinities  mentioned  ^ 
to  have  existed  between  the  social  institutions  and  languages  of  the  \ 
Saxon  conquerors  and  other  contemporary  emigrants  and  those  of  our  \ 
Briton-Frisians,  Dr.  Black  concludes  that  the  latter  would  mostly 
remain  in  the  country,  become  amalgamated  in  spirit,  action,  and 
habits  with  the  newly  imported  tribes  from  Germany,  rather  than 
seek  to  keep  up  a  forced  conventional  polity  with  their  old  neighbours, 
the  Britons.    They  would  indeed  soon  become  incorporated  with  the 
Saxons ;  take  them  with  their  fate  as  a  nation  ;  and,  from  their  numbers 
in  the  south  of  Lancashire,  would  probably  constitute  the  greatest 
portion  of  the  population.     That  many  of  the  inhabitants  of  this 
district,  especially  in  the  inland  and  rural  parts,  have  long,  and  to  this 
day,  shown  a  distinctive  variety  of  form,  feature,  and  vernacular  dialect 
from  those  in  the  other  parts  of  England,  has  been  remarked  by  not  a 
few  observers.  And  the  man  of  Heaton  and  the  dark-eyed  Lancashire 
witch,  still  maintain— the  one  for  the  picturesque  in  manners  and 
speech,  and  the  other  for  her  characteristic  beauty — their  wide-spread 
distinction  among  the  hardy  sons  and  fair  daughters  of  England. 


THE  INDO-CHINESE  NATION. 

Mr.  Latham  has  read  to  the  British  Association,  a  paper  On 
the  Ethnography  of  the  Indo-Chinese  Nation."    There  was  no  tract  of 
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country,  the  author  remarked,  of  equal  circumference,  where  the 
language  was  spoken  with  so  much  uniformity  as  in  China  He 
described  the  characteristic  of  the  languages  of  Chino,  Thibet  and  the 
ultra-Gangetic peninsula,  to  be  monosyllabic;  these  differed  from  each 
other  to  a  greater  or  less  extent,  but  they  all  had  the  monosyllabic 
characteristic.  Another  mass  cf  languages  was  the  Malay  and 
Polynesian  :  from  the  Malayan  peninsula  northward  and  westward— 
from  Sumatra,  from  Borneo,  northward  and  westward,  in  tha 
PhiUippme  islands,  along  the  whole  north  coast  of  New  Guinea  in 
the  Ladrones  and  Caroline  Islands,  in  hundreds  of  mere  specks  in 
the  sea,  until  we  come  to  a  small  island  half  way  to  America,  there 
was  one  mass  of  languages,  with  the  exception  of  New  Holland  and 
Van  Diemen  s  Land.  He  was  satisfied  the  Malay  language  was  of 
monosyllabic  basis  ;  and  hence  he  contended  for  an  affinity  between  it 
and  the  Chinese  Between  the  languages  of  Turkey,  Siberia,  Finland, 
Nova  Zembla  &c.  and  that  of  China,  he  could  trace  little  affinity 
but  after  the  Malay  the  language  of  the  Caucasus  had  the  closest 
amnity  with  that  of  China.  

THE  NEW  ZEALANDER. 

"rt'^'^'T^  ""f  Et'^'-ological  Society,  a  paper  entitled 

The  New  Zealander  as  he  was."  Cuvier's  classification  of  the  New 
Zealander  with  the  Ethiopian  variety  of  mankind  does  not  meet  with 
the  appiova  of  Mr.  Bright.  His  dark  visage  is  attributed  to  the 
prachce  of  the  tattoo;  and  the  hair,  though  somewhat  peculiar,  is 
msafficient  to  mark  a  distinction.  Individuals  in  every  tribe  on  the 
eastern,  western,  and  northern  parts  of  the  north  island,  are  to  be 
found  with  a  decided  Hebrew  cast  of  feature.  The  custom  of  trans- 
scribmg  as  their  signature  the  tattooings  on  the  face,  Mr.  Bright  is 
mduced  to  believe  had  an  origin  similar  to  our  heraldic  emblazonry, 
blut  on  fV.  f  '  f^,f^^r  were  their  weapons,  they  lived  in  towns 
Ir^hT  t\  ^ll'"*''  of  precipitous  hills,  and  fenced  round  with 
timber.  The  several  houses  were  separated  by  well-constructed  fences  ; 
but  the  houses  were  not  partitioned  off  into  rooms :  men,  women 
and  children  slept  together.  They  have  no  medical  knowledge  in  whLh 
respect  they  are  singular;  and  although  there  are  priests  among  them, 
aZr^TZ  "  ""'1"^  consecration  of  persons  and  things,  or,  in 

other  words,  to  the  tattooing  of  them.    Theft,  adultery,  ov  murdlr 

a  e  tTTf  'I  P'"'"^^'^  °f  the  same  tribe  ;  h7t 

are  not  so  denounced  with  one  of  another  tribe.  On  marriage  the 
priest  consecrates  the  bride,  and  thus  tattooes  her  to  all  other^men 

II  I  ^"""T  S'^'  P''°P^'"'y  '°  "-^^^''^^s  of  his  bride.  Thei; 
kws  are  simple  and  are  known  to  every  individual  of  the  tribe  The 
children  of  captives  are  slaves;  but  the  children  of  slave  women  by 

ank^'Vhe  to"'.'  -/"-^  *emselves,  and  inherit  thdrTather'I 
rank.  The  avocations  of  the  sexes  are  in  common,  except  that  of 
bmlding  and  of  war.    Mr.  Bright  concluded  his  paper  wirdep  oring 

n  hundreds  rn      T  subsisting  ^here  once  the  bkck 

nffh"   1  andweare  boasting  of  our  wealth  arising  out 

of  the  sale  of  colonial  lands  and  their  produce,  we  wholly  negleft  the 
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old  proprietor.  His  form  and  intellect,  his  arts  and  manufactures, 
his  manners  and  habits,  remain  unrecorded.  One  of  the  most  atten- 
tive of  the  meeting  was  a  New  Zealander,  now  educating  in  this 
country  ;  and  the  manner  in  which  he  answered  the  questions  ad- 
ressed  to  him,  called  forth  the  admiration  of  all  present. 


SEMNOPITHEOUS. 

A  PAPER  has  been  read  to  the  Linnean  Society  from  Doctor  Cantor, 
on  two  species  of  Semnopithecus,  inhabitants  of  China.  He  kept 
for  a  long  time  alive  specimens  of  both  animals.  S.  holonifer  was  re- 
markable for  its  tameness  and  kindness  of  disposition.  In  a  wild  state, 
they  often  came  from  the  woods,  and  did  much  injury  to  the  cocoa  and 
coffee  plantations,  by  eating  the  flowers.  The  one  kept  by  the  author 
was  exceedingly  fond  of  society,  and,  when  left  alone,  made  known  his 
unhappiness  by  a  sound  resembling  a  human  being  calling  out,  "O  V* 
It  had  none  of  the  tendency  to  mischief-making  and  playing  antics,  as 
is  seen  in  the  ordinary  forms  of  monkeys.  In  its  fondness  for  the  so- 
ciety of  man,  it  resembles  the  Gibbons  ;  but  it  does  not,  like  them, 
dislike  children.  On  the  contrary,  it  showed  the  greatest  attachment 
to  a  little  girl  who  lived  in  the  same  house  :  and  whenever  the  child 
came  near,  it  would  run  to  her,  clasping  its  arms  round  her  neck. 
It  ate  the  leaves  and  shoots  of  plants,  and  the  fruits  of  the  mulberry, 
plantain,  and  Jambos  ;  but  would  not  touch  insects  or  animal  food. 
It  also  often  swallowed  dried  twigs  and  sand.  After  it  had  taken  its 
food,  it  would  sit  for  some  time  chewing  it  before  it  swallowed  it,  which 
it  would  continue  to  do  till  it  fell  asleep.  A  specimen  of  the  S.  oris- 
tatus  had  most  of  the  habits  of  the  first,  except  that  in  temper  and  dis- 
position it  was  the  reverse ;  no  kindness  could  win  it,  and  it  sought 
every  opportunity  of  inflicting  injuries  on  those  about  it.  In  the  jun- 
gle these  animals  are  never  seen  on  the  ground,  but  always  on  trees ; 
and  when  pursued,  they  take  surprising  leaps  from  one  tree  to  another. 
If  one  is  shot,  they  all  stop  to  look  at  him,  but  never  attempt  to  carry 
off  the  body. — AthencBUirij  No.  911. 


STRUCTURE  OF  FEATHERS. 

A  PAPER  has  been  read  to  the  Microscopical  Society,  by  Mr. 
Tuckett,  On  certain  peculiarities  in  the  Structure  of  Feathers  of  the 
Owl  Tribe.''  The  author  described  the  ordinary  structure  of  the 
wing-feathers  of  birds,  as  consisting  of  three  parts :  viz.,  the  quill  or 
barrel,  the  shaft,  and  the  vane.  The  latter  of  these  is  composed  of 
horny  filaments,  termed  barbs  ;  from  the  edges  of  which  a  number  of 
other  very  minute  filaments  are  given  off,  which  are  termed  barbules  ; 
which  latter  have  also,  in  some  cases,  other  barbules  arising  from  them, 
to  which  he  gave  the  name  of  barbuletts.  The  office  of  the  barbules 
is  to  hook  the  barbs  together  (for  which  purpose  they  are  admirably 
adapted,  both  by  their  structure  and  position),  and  thus  to  aftbrd  that 
degree  of  adhesion  between  the  parts  of  the  wing,  necessary  to  enable 
it  to  support  the  bird  in  the  act  of  flying.    In  the  feathers  of  birds 
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which  do  not  fly,  these  barbules  do  not  exist,  and  they  are  conse- 
quently loose  and  flowing.  In  the  feathers  of  the  owl  tribe  another 
peculiarity  obtains.  In  these,  on  the  upper  surface  of  the  wing  and 
other  feathers,  besides  the  usual  apparatus  of  barbs  and  barbules,  an 
additional  series  of  filaments  is  developed,  which  not  only  serves  to 
keep  the  adjacent  barbs  together,  but  also,  rising  above  the  outer  sur- 
face of  the  vane,  forms  a  kind  of  down  or  nap  upon  it,  the  inner 
surface  being  as  in  other  birds.  This  peculiarity  causes  the  flight  of 
the  owl  to  be  without  that  noise  which  attends  the  progress  of  birds 
whose  feathers  have  the  usual  structure,  and  thus  enables  it  to  secure 
its  prey,  which  otherwise  might  be  alarmed,  and  make  its  escape  be- 
fore it  could  be  pounced  upon  by  its  unsuspecting  enemy. — Literary 
Gazette,  No.  1462. 


THE  DANGER-BIRD. 

Professor  E.  Hitchcock  is  almost  persuaded  that,  with  the 
help  of  Captains  Cook  and  Flinders,  he  has  found  the  nest  of  the 
Danger-Bird,  {Dinornis),  on  the  coast  of  New  Holland. 

Cook,  in  his  first  voyage,  says,  **  Upon  Lizard  Island  (near  the 
north-east  coast  of  New  Holland),  we  found  the  nest  of  a  bird, 
we  knew  not  what,  of  a  most  enormous  size.  It  was  built  with  sticks 
upon  the  ground,  and  was  no  less  than  26  feet  in  circumference,  and 
2  feet  8  inches  high." 

Flinders  found  two  similar  nests  on  the  south-east  coast  of  New 
Holland,  in  King  George's  Bay  :  —  They  were  built  upon  the 
ground,  from  which  they  rose  above  two  feet,  and  were  of  vast  cir- 
cumference and  great  interior  capacity  ;  the  branches  of  the  trees,  and 
other  matter,  of  which  each  nest  was  composed,  being  enough  to  fill  a 
cart." 

Professor  Hitchcock  remarks  : — It  is  certain  that  no  known  bird 
but  the  Dinornis  would  have  built  so  enormous  a  nest.  1  am  led, 
therefore,  almost  irresistibly,  to  inquire  whether  the  Dinornis  may  not 
be  an  inhabitant  of  the  coast  of  New  Holland,  and  still  alive  ?  Even 
if  extinct  upon  New  Zealand,  it  may  have  remained  longer  in  the 
warmer  climate  of  New  Holland.  It  may  be  that  these  nests  have 
been  accounted  for  in  some  other  way  ;  but  if  so,  I  have  seen  no  other 
explanation." — American  Journal  of  Science  and  Arts,  quoted  in 
Jameson's  Journal,  No.  77. 

Professor  Hitchcock,  it  will  be  remembered,  was  the  first  person  to 
reason  on  the  existence  of  this  enormous  bird. — See  Year-book  of 
Facts,  1844,  p.  272  ;  also  p.  233.  Professor  Owen's  Memoir  on  its 
Remains  will  be  found  in  the  ye«r-6oo^,  1845,  pp.  248-9. 


the  ibis. 

According  to  Pliny,  the  Ibis  freed  Eygpt  from  serpents. 
Herodotus  had  previously  expressed  the  same  opinion ;  but  doubts 
have  been  raised  in  modern  times  as  to  these  birds  possessing  the 
power  of  destroying  serpents.  These  doubts  were  founded  on  the 
organization  of  the  beak,  the  length  and  delicacy  of  which  appeared 
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but  little  adapted  to  enable  the  birds  to  contend  with  animals  possessed 
of  a  certain  degree  of  strength,  however  small  they  may  be  sup- 
posed to  be. 

The  black  Ibis,  one  of  the  two  species  the  Egyptians  possessed,  is 
pretty  widely  spread  in  Southern  Algeria,  where  the  French  troops 
have  seen  them  flying  in  flocks  like  our  crows.  M.  Guyon  states, 
that  having  had  occasion  to  examine  an  individual  killed  in  Ourancenis 
(a  great  mass  of  mountains  in  Algeria  beyond  Chelif),  he  found  in  its 
crop  three  kinds  of  insects  quite  entire,  which  formed  three  very 
distinct  packets,  one  of  locusts,  another  of  Scolopendrse,  the  third 
of  scorpions.  He  has  been  informed  that  other  individuals  of  the 
Ibis,  caught  alive  and  domesticated  by  the  officers,  fed  only  on  grass- 
hoppers or  locusts,  which  they  chase,  and  which  they  will  even  take 
from  the  hand,  if  presented  to  them. 

M.  Guyon  asks  whether  these  locusts,  so  common  in  Egypt,  may 
not  be  the  winged  serpents  of  which  Herodotus  speaks.  This  ap- 
pears to  him  the  more  probable,  because  Herodotus,  who  gives  the 
nomenclature  of  all  the  animals  of  Egypt,  from  the  elephant  down  to 
the  fly,  makes  no  mention  of  locusts,  which  have  always  been  the 
scourge  of  that  country.  M.  Guyon  adds,  however,  that  M.  Lefevre 
informs  him  that  he  has  seen  an  Ibis  seize  and  swallow  lizards,  as  well 
as  pretty  large  pieces  of  an  adder  which  he  amused  himself  by  throw- 
ing to  it.  This  may  be  readily  conceived  when  we  think  of  the 
manner  in  which  the  animal  proceeds  to  swallow  its  prey.  Having 
seized  it  with  the  extremity  of  the  beak,  the  bird,  by  a  rapid  move- 
ment, throws  it  into  the  air,  and  soon  takes  it  into  its  throat.  If  it  is 
a  living  body  which  it  seizes,  it  is  always  the  head  which  enters  first 
into  the  beak.  M.  Guyon  has  likewise  learned  from  other  persons, 
that  the  Ibis  is  very  fond  of  the  barbel,  a  fish  which  is  found 
abundantly  in  the  rivers  of  Algeria ;  that  it  swallows  food  cooked  or 
raw,  bread  softened  in  water,  boiled  substances,  &c. ;  that  it  easily 
becomes  familiar  with  man,  insomuch  that  at  'Orleansville  one  of 
these  birds,  which  lived  there  at  liberty  for  six  months,  came  every 
day  at  meantime  to  the  lent  of  a  captain,  to  receive  the  food  he  was 
accustomed  to  give  it.'* — Vlnstitut ;  Jameson^ s  Journal,  No.  76. 

DISCOVERY  OF  GUANO  IN  THE  FAROE  ISLANDS. 

This  Guano,  says  the  Rev.  W.  C.  Trevelyan,  occurs  principally 
on  the  shelves,  commonly  from  8  to  20  feet  wide,  which  are  formed 
by  the  disintegration  of  the  softer  beds  in  the  lofty  precipices,  often 
rising  to  the  height  of  more  than  1,000,  and  in  one  instance  above 
2,000  feet.  Of  such  places,  sheltered  by  the  projecting  rocks  above, 
the  sea-fowl  take  advantage,  and  considerable  deposits  of  Guano  are 
found  there,  often  the  collection  of  many  years  ;  though  in  some 
instances,  when  it  accumulated  so  much  as,  from  its  slope  towards  the 
sea,  to  make  an  insecure  rasting-place  for  the  eggs,  the  Faroese,  who 
did  not  know  its  value,  but  to  whom  the  birds,  both  on  account  of 
their  feathers  and  for  food,  were  of  great  importance,  shovelled  it  off 
into  the  sea.    Now,  however,  they  have  learnt  at  least  its  commercial 
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worth,  and  collect  it  carefully ; — in  many  places  at  considerable  risk, 
the  collectors  being  let  down  by  ropes  to  the  ledges,  whence  they 
lower  the  guano  into  boats  below. — Proceedings  of  the  British 
Association, 


ICHTHYOLOGY  OP  CHINA. 

Dr.  Richardson  has  read  to  the  British  Association,  a  Report  On 
the  Ichthyology  of  China." 

Till  within  a  recent  period,  little  was  known  of  Chinese  fishes. 
Linnseus  was  acquainted  with  about  a  score  of  Japanese  fish ;  and  a 
few  were  afterwards  added  to  the  list  by  LangsdorfF,  who  accompanied 
the  Russian  admiral,  Knesenstiern,  in  his  voyage  to  the  Isles  of  Japan 
and  the  South  Sea.  With  these  exceptions,  the  fish  of  the  eastern 
coasts  of  Asia,  from  the  Sea  of  Ochotsic  down  to  Cochin  China,  were, 
till  very  recently,  known  to  European  naturalists  only  from  Chinese 
and  Japanese  drawings,  several  collections  of  which  are  to  be  found 
in  the  Paris  and  British  libraries.  Yet  the  fish  of  the  coasts  of  China 
are  abundant,  and  the  fisheries  extensive  and  important.  Materials 
for  the  description  of  these  fishes  were  not  wanting.  Mr.  John 
Reeves  had  beautiful  coloured  drawings,  mostly  of  the  size  of  life, 
made  of  no  fewer  than  340  species  of  fish,  which  are  brought  to  the 
markets  in  Canton.  Copies  of  these  drawings  now  exist  in  the 
British  Museum.  Some  fishes  have  been  recently  sent  from  Chusan  ; 
other  Chinese  fishes  have  been  described  in  the  account  of  the  voyage 
of  the  Sulphur.  A  collection  of  100  fishes  made  at  Canton  exists  in 
the  museum  of  the  Philosophical  Society  of  Cambridge.  From  these 
and  other  recent  sources,  the  present  report  was  drawn  up.  The 
author  concluded  from  his  researches  that  the  existence  of  chains  of 
islands  or  of  continuous  coast  haying  an  east  and  west  tendency  pro- 
motes the  range  of  a  species  or  of  a  group  of  species.  Thus,  to  take 
the  intertropical  zone  of  the  ocean,  we  find  very  many  fish  common  to 
the  Red  Sea,  the  coasts  of  Madagascar,  the  Mauritius,  the  Indian 
Ocean,  the  southern  parts  of  China,  the  Philippines,  the  whole  Malay 
Archipelago,  the  north  coasts  of  Australia,  and  the  entire  range  of 
Polynesia,  including  the  Sandwich  Islands.  In  the  generic  forms  of 
its  freshwater  fish,  China  agrees  closely  with  the  peninsula  of  India. 
If  we  could  suppose  that  the  extensive  belt  above  alluded  to,  enclosing 
more  than  two-thirds  of  the  circumference  of  the  globe,  to  be  suddenly 
elevated,  w.e  should  find  the  remains  of  fish  scattered  over  it  to  be 
everywhere  very  nearly  alike, — the  species  having  a  local  distribution 
being  comparatively  few  and  unimportant.  These  spoils  of  fish 
would,  of  course,  in  accordance  with  the  observation  of  Professor  E. 
Forbes,  be  associated  with  very  various  assemblages  of  mollusks  and 
other  marine  animals,  according  to  the  depth  at  which  the  deposit 
took  place.  This  was  an  important  fact  for  the  science  of  Geology. 
In  the  discussion  which  followed  the  reading  of  this  paper,  Mr.  W. 
Thompson  expressed  his  surprise  at  the  number  and  apparent  com- 
pleteness of  the  lists  given  by  Dr.  Richardson. — Mr.  Ogilby  thought 
the  views  of  the  reporter  of  the  greatest  importance  in  a  geological 
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point  of  view.  It  opened  np  a  new  field  for  both  zoological  and 
palseontological  inquiry,  As  far  as  the  geographical  distribution  of 
fishes  was  concerned,  those  of  the  freshwater  offered  the  greatest 
facility  for  study,  as  they  could  not  pass  from  one  point  to  another, 
on  account  of  the  ocean. — The  Bishop  of  Norwich  related  several 
facts,  showing  that  the  spawn  of  fishes  may  be  conveyed  from  one 
country  to  another  over  the  sea.  He  knew  an  instance  in  which  the 
ova  of  the  pike  were  deposited  in  the  thatch  of  a  cottage,  and  after 
having  remained  there  for  years,  on  the  thatch  being  thrown  into  a 
dry  ditch,  which  afterwards  became  filled  with  rain,  young  pike 
appeared. — Dr.  Richardson  stated  that,  in  many  zones  of  the  earth, 
the  same  fishes  appeared  in  the  same  parallels.  It  was  not  so  over 
the  Atlantic,  where  a  deep  sea  intervened.  The  two  sides  of  the 
Atlantic  contained  different  fishes. — Athenceum,  No.  922. 


ECONOMY  OF  THE  OYSTER. 

The  Rev.  J.  B.  Reade  has  submitted  to  the  British  Association, 
a  paper  On  the  Cilia  and  Ciliary  Currents  of  the  Oyster. The 
author  stated,  that  in  a  microscopic  investigation  of  Infusoria,  which 
had  for  some  years  occupied  his  attention,  he  had  been  led  particularly 
to  notice  the  beautiful  contrivance  by  which  many  species,  when  not 
exerting  their  powers  of  locomotion,  are  supplied  with  food.  When 
they  are  examined  under  the  microscope  by  such  an  arrangement  of 
transmitted  light  as  makes  the  Infusoria  luminous  points  on  a  perfectly 
dark  field,  it  is  immediately  seen  that  the  action  of  the  cilia  attached 
to  their  tentacula  produces  a  strong  current  in  the  water,  and  hereby 
a  countless  number  of  minute  living  organisms  is  brought  within  the 
influence  of  the  cilia,  and  a  sufficient  supply  is  selected  for  food. 
Thus,  with  respect  to  Infusoria,  it  is  a  known  fact,  that  the  absence 
of  the  prehensile  organs  possessed  by  larger  creatures  is  compensated 
by  this  delicate  but  efficient  ciliary  apparatus.  It  is  also  a  fact 
equally  well  known,  that  the  lips  of  the  oyster,  which  surround  the 
orifice  of  the  alimentary  canal,  are,  in  the  same  manner,  fringed  with 
ciUa  ;  and  that  these  cilia  of  the  oyster,  as  of  Infusoria,  equally  cause 
currents  in  the  water.  But,  it  has  never  been  suggested  and  proved 
by  any  naturalist,  that  the  proper  office  of  the  cilia  of  oysters  is  to 
bring  to  these  acephalous  mollusca  that  food  which  they  have  no 
power  to  follow  or  to  seize.  Such,  however,  without  doubt,  is  the 
case  ;  and,  accordingly,  an  examination  of  the  contents  of  the  stomachs 
of  oysters  discovers  to  us  their  infusorial  food ;  and,  after  undergoing 
the  process  of  digestion  in  the  stomach,  the  siliceous  shields  of  these 
Infusoria,  deprived  of  their  organic  and  carbonaceous  integuments, 
are  ejected  as  effete  matter. 

In  a  paper  communicated  in  1844  to  the  Microscopical  Society  of 
London,  "  On  Animals  of  the  Chalk  still  found  in  a  living  state  in  the 
Stomachs  of  Oysters,''  these  Infusoria  were  described  and  enumerated. 
The  apparent  identity  existing  between  these  recent  living  Infusoria 
and  the  fossil,  makes  the  inquiry  of  considerable  interest  to  the 
geologist ;   for  the  addition  of  this  connecting  link  to  the  chain  of 


NATURAL  HISTORY. 


229 


organised  beings  extends  a  continuous  line  of  the  same  organic 
structure  from  the  secondary  formation  to  the  tertiary,  and  seems  to 
preclude  the  supposition  of  Professor  Phillips,  that  below  the  tertiary 
formation  are  no  recent  species.  Whether  or  not  this  conclusion  be 
admitted,  it  is  a  fact,  ascertained  by  pursuing  this  inquiry,  that  the 
oysters  and  other  bivalves,  which  are  innumerable  in  the  Kimmeridge 
clay,  lived,  like  recent  oysters,  upon  Infusoria ;  and,  consequently, 
the  conclusion  is  unavoidable.,  that  the  Kimmeridge  clay,  like  the 
chalk,  contains  a  considerable  per-centage  of  these  minute  and  inde- 
structible bodies,  which  the  microscope  discovers  in  it,  and  is  not  the 
mere  comminuted  detritus  of  more  ancient  and  unorganized  materials. 

With  these  facts  established,  we  may  still  further  conclude,  from 
analogy,  that  a  similar  ciliary  apparatus,  and  similar  infusorial  food, 
were  common  to  the  still  earlier  bivalves  in  the  seas  of  the  transition 
formation  ;  and  we  may  then  ask,  what  right  have  we,  in  the  absence 
of  a  careful  microscopic  examination  of  still  earlier  rocks,  to  deny  the 
possibility  of  any  portion  of  their  mass  being  due  to  the  agency  of 
siliceous  Infusoria  ? — Athenceum,  No.  922. 


THE  CIRRIPEDIA. 

Prof.  MacGillivray  observes  : — the  Cirri  of  all  the  Cirripedia 
known  to  me,  namely  about  twenty  species  of  the  genera  lepas,  poUi- 
cipes,  otion,  cineras,  balanus,  and  coronula,  have  a  tube  filled  with 
fluid  along  the  back,  distinct  from  the  more  compressed,  anterior, 
concave,  ciliated,  part.  They  are  extended  partially  or  entirely  by 
the  propulsion  of  this  fluid.  On  removing  the  pressure  tbey  resume 
their  curvature.  It  seems  probable,  that  the  muscles  in  the  pedicle 
or  foot  propel  the  fluid,  and  perhaps  there  may  be  filaments  for 
curving  the  cirri.  At  all  events,  the  mechanism  is  most  simple  and 
efficient. 

Another  fact  is,  that  the  application  of  heat  and  light  changes  the 
dark  colour  of  the  epidermis,  whether  of  the  stem  or  peduncle,  to 
scarlet.  If  the  mantle  and  dermal  tube  of  the  peduncle  be  removed 
from  the  darkest  barnacle,  the  epidermis  will  almost  always  become 
red  in  drying.  So  that  for  all  the  importance  which  Dr.  Gould 
attributes  to  the  colour  of  the  stem,  as  a  distinctive  character,  it  is 
really  not  much  worth. 

A  third  and  more  important  fact  is,  that  on  the  epidermis  of  many 
specimens  of  lepas  incurvata  and  L.  nauta,  I  find  a  kind  of  small 
calcareous  spicula,  which  at  first  sight  one  might  take  to  be  a  species 
of  pedicel laria.  These  objects,  generally  considered  as  organic 
portions  of  the  sea-urchins  and  star-fishes,  on  which  they  are  found 
in  vast  numbers,  would  therefore  have  to  be  also  viewed  as  organic 
appendicules  of  barnacles,  or  else  distinct  beings,  parasitic  on  the 
cirripedia,  as  well  as  the  echinodermata.  It  is  on  the  membrane 
between  the  calcareous  plates,  and  on  the  peduncle,  that  they  occur. 
They  do  not,  however,  resemble  the  pedicellariee  which  are  seen  on 
our  echinodermata,  but  present  the  appearance  of  single  or  aggregated 
spicula,  often  divergent  or  radiate,  and  mostly  covered  by  a  pellicle  of 
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the  epidermis.  Whether  crystallizations  or  aggregations  of  calcareous 
particles,  or  organic  beings,  these  objects  require  a  more  minute 
examination  than  I  am  able  to  bestow  upon  them  at  present. — 
Jameson'' s  Journal^  No.  76. 

SALAMANDER. 

In  a  discussion,  at  the  late  Meeting  of  the  British  Association, 
upon  the  agency  of  land- snails  in  making  holes  in  compact  limestone, 
Dr.  Buckland  mentioned  instances  of  scepticism  in  similar  matters, 
which  had  been  converted  into  belief.  Thus  the  existence  of  sala- 
manders had  been  denied  ;  but  there  were  five  species  ascertained  in 
England,  and  Siebold  described  a  species  in  Japan  as  large  as  a  man. 
Two  new  species  were  being  brought  to  Europe :  but  the  male  ate 
his  wife  up  in  the  tub  on  their  voyage  home. 


NEW  SPONGE. 

Mr.  Bowerbank  has  read  to  the  Microscopical  Society,  a  paper, 
entitled  Description  of  a  new  genus  of  Calcareous  Sponge. It  was 
found  attached  to  the  stem  of  a  new  species  of  coralline  received  from 
Mr.  Dunsterville  ;  and  was  found  on  the  beach  at  Cape  Receipt, 
about  ten  miles  from  the  town. — On  a  new  genus  of  fresh-water 
sponge,  by  Mr.  Bowerbank,  was  also  read.  This  singular  sponge 
was  found  at  Tenby,  South  Wales,  by  a  poor  man,  who  collects 
fresh-water  shells  to  sell  to  the  visitors.  It  occurs  in  a  large  muddy 
ditch  in  the  vicinity  of  Tenby,  which,  although  very  near  the  sea,  has 
no  communication  with  it.  To  this  sponge  Mr.  Bowerbank  gives  the 
name  of  Somatispongia.— ^^^Ae^ice^^m,  No.  915. 


THE  HONEY-BEE. 

At  the  late  Meeting  of  the  British  Association,  Mr.  Westwood, 
after  shortly  noticing  the  general  economy  of  the  Hive-bee  as  to  the 
production  of  queens  and  the  swarming  of  casts,  contended,  from  the 
analogy  between  the  circumstances  connected  with  the  latter  event 
and  those  which  accompany  the  swarming  of  ants,  gnats,  white  ants, 
mayflies,  &c. — 1st,  That  the  swarming  of  insects  has  for  its  principal 
object  the  union  of  sexes  ;  2nd,  That  from  analogy  with  other  insects 
subject  to  swarming,  it  is  to  be  inferred  that  that  species  does  not 
differ  in  this  respect  from  other  swarming  species ;  and  3rd,  That  it 
is  the  newly  hatched,  and  not  the  old  queen  which  leads  off  the 
swarm.   

DESTRUCTION  OF  WASPS. 

We  observe,  from  the  Scottish  newspapers,  that  the  Earl  of 
Traquair  has  for  several  years  past  given  a  liberal  reward  to  the 
children  in  the  neighbourhood  for  the  destruction  of  Wasps, 
during  the  months  of  April  and  May.  At  that  period,  every 
wasp  is  in  search  of  a  location  for  a  nest,  and  if  unmolested  would 
become  the  parent  of  thousands.  Owing,  it  may  be  supposed,  to  the 
limited  fall  of  rain  or  snow  in  the  winter  of  1844,  these  noxious 
creatures  were  unusually  numerous  last  summer,  as  the  following 
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account  will  show : — On  the  26th  April  there  were  delivered  756 
dozen;  on  the  3d  May,  114  dozen  ;  on  the  10th  May,  59^  dozen; 
and  on  the  17th  May,  643 J  dozen — making  in  all  the  incredible 
number  of  18,876  wasps'  nests  in  the  course  of  four  weeks,  and  in 
one  parish.   

A  PAPER  has  been  read  to  the  Linnean  Society,  6y  Mr.  Newport, 
On  the  Natural  History,  Developement  and  Structure  of  the 
British  species  of  Melse,  M.  violaceus,  M.  proscarabceus,  M.  cicatrix 
cosus,"  Although  the  adult  insects  are  common,  scarcely  anything 
has  heretofore  been  known  of  their  young  state,  their  habits  or  their 
metamorphoses.  The  perfect  insect  comes  forth  in  March  and  April, 
and  feeds  on  the  buttercup  and  dandelion,  and  deposits  her  eggs  in 
the  earth,  at  the  roots  of  the  grass.  She  deposits  eggs  three  or  four 
times  during  the  spring.  The  first  laying  forms  a  packet  of  upwards 
of  four  thousand  in  number,  but  there  are  fewer  at  each  successive 
laying.  The  eggs  are  hatched  in  from  three  to  five  weeks,  according 
to  the  temperature  and  their  degree  of  exposure  to  light.  The  larva 
is  hexapod,  and  identical  with  the  inject  well  known  to  naturalists  as 
the  Pediculus  apis  of  Fabricius,  often  found  on  the  bodies  of  living 
Hymenoptera.  The  larvae  ascend  the  flowers  and  attach  themselves 
to  the  bodies  of  bees,  when  they  alight  on  the  flowers  for  pollen,  and 
are  thus  conveyed  by  them  to  their  nests,  in  which  the  young  Melse 
then  take  up  their  abode  as  parasites,  and  subsist  on  the  food  laid  up 
for  the  young  bee.  This  fact  reconciles  the  anomaly  of  their  being 
found  on  bees,  with  the  habit  of  the  parent  Melae,  the  food  of  the 
insect  in  all  its  stages  being  thus  shown  to  be  of  a  vegetable  nature. 
The  author  then  described  the  larva  of  Melee  cicatricosus,  which 
undergoes  its  changes  in  the  nest  of  Anthophora  retusa.  The  growth 
of  the  larva  is  rapid,  during  which  its  form  is  entirely  altered,  it 
loses  its  external  appendages,  antennae  and  legs,  and  becomes  a  thick, 
apodal  creature,  preparatory  to  its  change  to  a  nymph.  It  remains  as 
a  perfect  insect  in  its  cell  in  the  earth  during  winter  in  a  state  of 
hybernation,  and  comes  forth  early  in  the  spring.  In  the  course  of 
the  paper  the  author  pointed  out  some  remarkable  effects  of  light  on 
the  developement  and  instinct  of  the  young  larva,  as  shown  by  experi- 
ments which  he  detailed ;  and  then  stated  that  he  had  been  led  by 
these  and  other  facts,  in  conformity  with  the  great  discovery  of 
Professor  Faraday  of  the  analogy  of  light  with  magnetism  and 
electricity,  to  consider  light  as  the  primary  source  of  all  vital  and 
instinctive  power,  the  degrees  and  variations  of  which,  he  suggested, 
may,  perhaps,  be  referred  to  modifications  of  this  influence  on  the 
special  organization  of  each  animal  body.  The  close  relation  which 
Mr.  Faraday  has  now  shown  to  subsist  between  light  and  electricity, 
and  by  Matteucci  between  electricty  and  nervous  function,  and  the 
known  dependence  of  most  of  the  functions  of  the  body  on  the  latter, 
were  remarked  on  as  leading  to  the  above  conclusion. — Athenaeum^ 
No.  945. 
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VEGETABLE  DEVELOPEMENT. 

Mr.  a.  Henfrey  has  submitted  to  the  British  Institution  the 
following  conclusions : — 1.  That  there  is  no  such  thing  as  the  inter- 
ruption of  continuity  between  the  liber  and  alburnum,  called  the 
cambium  layer.  2.  That  the  potentiality  of  the  black  granules 
described  by  Schleiden  is  not  proved,  and  that  the  utricle  first 
developed  from  the  so-called  cytoblast  is  not  the  permanent  cell,  but 
the  primordial  utricle  of  Mohl,  the  existence  of  which  in  growing 
tissues  seems  to  be  universal.  3.  That  this  primordial  utricle  is  not  a 
layer  of  mucilage,  as  stated  by  Nageli,  but  a  true  membrane.  The 
nucleolus,  or  central  spot  of  Schleiden's  cytoblast,  is  the  germinal 
point,  and  is  situated  on  the  wall  of  the  primordial  utricle.  When  a 
new  cell  is  to  be  formed  the  nucleolus  divides  into  two,  and  a  corres- 
ponding construction  of  the  primordial  utricle  takes  place  until  it 
separates  into  two,  a  layer  of  permanent  cell-wall  substance  being, 
meanwhile,  secreted  in  this  fold  from  the  circumference  to  the  centre, 
till  a  complete  septum  is  formed.  The  lateral  walls  grow  by  extension, 
being  moulded  on  the  growing  primordial  utricle  within  them.  In  the 
nascent  cell,  the  primordial  utricle  is  filled  with  granular  matter,  which, 
during  the  subsequent  growth  of  the  cell,  remains  aggregated  round 
the  nucleolus,  and  thus  gives  rise  to  the  appearances  whence  Schleiden 
derived  his  theory  of  developement  from  a  cytoblast. 


vegetable  non-conductor. 
The  Beech-tree  is  stated,  in  an  American  journal,  to  be  a  Non- 
conductor of  Lightning.  So  notorious  is  the  fact,  that  the  Indians, 
whenever  the  sky  wears  the  appearance  of  a  thunder  storm,  leave  their 
pursuits  and  take  refuge  under  the  nearest  beech  tree.  In  Tennessee, 
the  people  consider  it  a  complete  protection.  Dr.  Becton,  in  a  letter 
to  Dr.  Mitchell,  states  that  the  beeca  tree  is  never  known  to  be  struck 
by  atmospheric  electricity,  while  other  trees  are  often  shattered  into 
splinters. — Athenceum,  No.  930. 


germination  of  plants. 
Dr.  Lankester,  in  a  communication  to  the  British  Association, 
takes  the  following  view  of  the  phenomena  : — That  the  only  essential 
process  in  germination  is  the  growth  of  the  young  plant,  or  embryo. 
The  process  of  developement  of  the  embryo,  from  primitive  cytoblasts 
developing  its  tissues,  is  precisely  the  same  as  that  of  every  other  part 
of  the  plant,  and  from  an  identity  of  structure,  an  identity  of  function 
might  be  inferred.  But  the  ordinary  theory  of  germination  gave  a 
different  function  to  the  tissues  of  the  embryo.  The  author  regarded 
the  absorption  of  oxygen,  the  disengagement  of  carbonic  acid  gas  and 
ammonia,  as  the  consequence  of  the  decomposition  of  the  starch  and 
protein  contained  in  the  albumen  or  perisperm  of  the  seed  ;  and  that 
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the  growing  cells  of  the  embryo  appropriated  the  carbonic  actdrj 
ammonia  and  water,  just  in  the  same  way  as  all  other  cells  in  the 
vegetable  kingdom. 


GERMINATION  OF  SEEDS  BY  ELECTRICITY. 

Prof.  E.  Solly  has  communicated  to  the  British  Association,  a 
paper  '*  On  the  Influence  of  Galvanic  Electricity  on  the  Germination 
of  Seeds."  In  a  series  of  experiments,  in  which  the  seeds  of  barley, 
wheat,  rye,  turnips  and  radish  were  exposed  to  the  influence  of  a  feeble 
current  of  electricity,  the  plants  came  up  sooner  and  were  healthier 
than  others  that  had  not  been  electrified.  On  the  other  hand,  a 
number  of  experiments  on  other  seeds  had  given  opposite  results, — 
proving,  either  that  the  germination  of  some  seeds  was  retarded,  whilst 
that  of  others  was  facilitated  by  electricity,  or  that  the  eff'ects  observed 
in  both  cases  were  accidental.  Out  of  a  series  of  55  experiments  on 
different  seeds,  21  appeared  in  favour  of  electricity,  10  against  it,  and 
25  showed  no  effect  whatever  ;  and  in  carefully  counting  the  whole 
number  of  seeds  up  in  the  entire  series,  there  were  found  1,250  of  the 
electrified,  and  1,253  of  the  non-electrified.  In  conclusion.  Prof. 
Solly  stated,  that  he  felt  doubtful  whether  the  eff'ects  obseaved  were 
really  due  to  the  influence  of  electricity. 


TRANSFORMATION  IN  PLANTS. 

To  one  of  the  December  meetings  of  the  Horticultural  Society, 
J.  H.  Brachard,  Esq.  sent  a  plant  of  Primula  sinensis,  which,  instead 
of  flowers, had  produced  tufts  of  leaves,  beautifully  exhibiting  the  trans- 
formation of  the  one  organ  into  the  other,  and  confirming  the  doctrine 
that  the  diff'erent  parts  of  which  a  flower  is  composed  are  not  essentially 
different,  and  that  at  certain  stages  of  growth  they  will  become  either 
the  one  or  the  other,  according  to  the  circumstances  under  which  they 
may  be  placed. 


FLORA  ANTARCTICA. 

We  gather,  from  the  portion  already  published  of  Dr.  Hooker's 
Work  on  "  The  Botany  of  the  Antarctic  Voyage  of  H.M.  Discovery 
Ships,  Erebus  and  Terror,  in  the  year  1839-1843,"  that  the  Flora 
of  Lord  Auckland's  Groups  and  Campbell's  Islands  closely  resembles 
that  of  New  Zealand,  and  does  not  participate  in  the  character  of  an 
Australian  vegetation.  The  Flora  of  Lord  Auckland's  Groups  corres- 
ponds, however,  more  closely  with  that  of  New  Zealand,  than  the 
Flora  of  Campbell's  Islands.  These  islands  are  formed  of  volcanic 
rocks,  mostly  of  black  trap,  whose  decomposition,  especially  among 
the  ranker  vegetation  of  the  lower  grounds,  produces  a  deep  rich  soil. 
The  climate  is  rainy  and  very  stormy  ;  and  fogs,  snow- squalls,  and 
mists,  are  prevailing  meteorological  phenomena,  all  of  which  are  most 
prevalent  in  the  more  southern  group.  In  exposed  situations,  the 
vegetation  is  stranted  and  checked,  but  in  the  valleys  between  the 
mountains,  which  sometimes  rise  abruptly  1,300  feet),  vegetation  is 
prolific.    Trees  are  not  numerous  or  large  on  these  islands.  A 
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myrtaceous  tree,  (Metrosideros  umbellata,)  forms  the  larger  pro- 
portion of  the  wood  near  the  sea,  and  intermixed  with  it  grow  an 
arborescent  species  of  Dracophyllurriy  several  Coprosmas^  frutescent 
Ver^onicas  and  Panax.  Under  these,  and  particularly  close  to  the 
sea-beach,  many  ferns  abound  ;  conspicuous  among  them  is  a  species 
with  caulescent  or  subarborescent  stems  half  a  foot  and  upwards  in 
diameter,  crowned  with  handsome  spreading  tnfts  of  fronds."  Higher 
up  the  sides  of  the  mountains,  a  beautiful  alpine  Flora  makes  its  ap- 
pearance, and  unrivalled  in  beauty  by  those  of  any  other  Antarctic 
country.  Such  are  the  species  of  Gentian,  and  a  Veronica  with  flowers 
of  the  intensest  blue,  several  magnificent  Compositse,  a  Ranunculus, 
Phyllachne,  and  a  liliaceous  plant,  whose  dense  spikes  of  golden  flowers 
are  often  so  abundant  as  to  attract  the  eye  from  a  considerable  dis- 
tance." This  plant  is  Chrysobactron  Rossii ;  such  is  its  abundance 
that  its  flowers  give  a  golden  colour  to  the  spots  where  they  grow, 
which  may  be  seen  at  the  distance  of  a  mile  from  the  shore.  Dr. 
Hooker  attributes  the  luxuriance  of  the  vegetation  in  these  islands  to 
the  equable  climate  they  enjoy.  For  although  this  is  always 
inclement,  and  inhospitable  to  the  human  being,  yet  it  seems  one 
highly  favourable  to  plants.  He  observes  also,  that  although  the 
vegetation  is  luxuriant  in  these  islands  the  species  are  not  numerous.^ 
An  exuberant  vegetation,*'  he  says,  '*  we  find  not  to  be  necessarily 
the  index  of  an  extensive  Flora,  nor  is  it  in  the  most  densely- clothed 
spots  that  the  greatest  variety  of  forms  is  to  be  met  with,  but  very 
o5ften  the  contrary.  Few  lands  we  have  seen  are  so  deceptive  in  this 
respect  as  New  Zealand  and  Terra  del  Fuego ;  and  on  extending  the 
inquiry  we  further  see  that  the  sandy  plains  of  Australia,  the  Cape 
of  Good  Hope,  and  the  campos  of  Central  Brazil,  are  richer  in  species 
than  the  more  luxuriant  woods  of  those  or  most  other  countries." 

The  descriptions  of  the  plants  in  this  work  are  carefully  drawn  up, 
and  much  interesting  matter,  critical,  explanatory,  and  historical,  is 
added  in  the  form  of  notes.  The  drawings  of  the  plants  are  admirably 
executed,  by  Mr.  Fitch ;  and  we  know  of  no  productions  from  his 
pencil,  or  in  fact  any  botanical  illustrations  at  all,  that  are  superior, 
in  faithful  representation  and  botanical  correctness*." — Review  in 
the  AthencEumy  No.  906. 


OISTRIBUTION  OF  PLANTS  ON  MOUNT  CANIGOU,  EASTERN  PYRENEES. 

In  reporting  to  the  Paris  Academy  of  Sciences  on  a  table  of  the 

*  We  learn  from  the  Cape  of  Good  Hope  Shipping  Gazette,  July  25,  that 
the  barque  Pagoda,  hired  by  the  Colonial  government  for  a  scientific  expe- 
dition, has  returned  to  Simon's  Bay,  after  a  circuit  of  nearly  14,000  miles 
in  140  days. 

Tliis  vessel,  under  the  command  of  Lieut.  Moore,  penetrated  farther  to  the 
southward,  (between  the  meridian  of  Greenwich  and  120°  East,)  than  any 
other  vessel  ever  attained  unto  before ;  and  completed  the  whole  series  of 
maj^netic  observation  left  unfinished  by  her  Majesty's  ships  Terror  and 
Erebus.  The  Pagoda  very  nearly  reached  the  magnetic  pole  ;  but  the  quan- 
tity of  compact  ice  and'  icebergs  which  she  fell  in  with  precluded  the 
possibility  of  her  advancement.  The  existence  of  the  antarctic  continent, 
viz.,  Victoria  Land,  has  been  confirmed  beyond  a  doubt. 
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limits  of  certain  plants  on  the  western  slope  of  the  Canigou,  presented 
by  M.  Massot  of  Perpignan,  M.  Adolphe  Brongniart  has  made  the 
following  observations.  M.  Massot's  table  gives  the  height  above 
the  level  of  the  sea,  of  the  upper  and  lower  limits  of  many  of  the 
species  constituting  the  remarkable  vegetation  of  the  Canigou,  which 
forms  the  eastern  extremity  of  the  chain  of  the  Pyrenees.  The  table 
is  so  much  the  more  interesting  for  botanical  geography,  from  con- 
taining the  limits  of  many  plants  which  had  not  generally  attracted 
attention  in  this  point  of  view,  and  which,  although  less  striking  to  the 
eye  than  forest  trees  or  cultivated  species  covering  large  surfaces, 
nevertheless  contribute,  by  their  combination,  to  impart  to  each  zone 
its  own  particular  aspect  of  vegetation.  After  enumerating  forty-two 
species,  which  he  had  observed  on  the  summit  of  the  mountain,  at  a 
height  of  9137  English  feet,  the  author  indicates  the  lower  limits  of 
some  of  these  species,  and  the  upper  limits  of  other  plants  which  do 
not  reach  that  height.  Other  species,  again,  are  confined  between 
lower  and  upper  limits  which  are  not  far  distant  from  each  other ;  and 
these  neither  grow  towards  the  base  of  the  mountain  nor  at  the  sum- 
mit. The  table  shews,  in  a  s<riking  manner,  the  unequal  extent  of 
the  zones  of  the  different  species  ;  for  some  of  them  only  grow  under 
conditions  differing  very  little  from  one  another,  while  others  are  suited 
to  very  various  climates — an  observation  which  accords  with  what  is 
remarked  in  regard  to  differences  of  latitude.  Among  the  plants 
which  grow  on  the  summit  of  the  mountain,  M.  Massot  mentions  two, 
the  Potentilla  nivalis,  and  the  Saxifraga  oppositifolia,  which  cease  to 
grow  at  443  feet  below  it  (that  is  to  say,  at  8694  feet  above  the  level 
of  the  sea),  whereas  the  Gentiana  verna,  and  the  Luzula  spicata^ 
which  also  grow  on  the  summit,  are  met  with  on  the  slope 
of  the  mountain  at  much  lower  elevations ;  the  former  at  4337 
feet,  and  the  latter  at  3238  feet  above  the  level  of  the  sea ;  the  one 
thus  inhabiting  a  zone  of  about  4800  feet,  and  the  other  a  zone  of 
about  5900  feet.  It  would  be  interesting  to  be  able  to  extend  this 
comparison  to  the  greater  part  of  the  plants  growing  on  this  mountain, 
but  in  regard  to  many  of  them  we  are  still  in  want  of  data  for  the 
purpose."— /ame^ow'^  Journal^  No.  76. 


TNDO-BRITISH  PLANTS. 

Dr.  Royle  has  read  to  the  British  Association,  a  paper  "  On  the 
Geographical  Disisribution  of  Plants  in  British  India." — This  paper 
contained  an  outline  of  the  varied  vegatation  of  India,  occupying,  as  it 
does,  almost  the  extremes  of  heat  and  cold,  as  well  as  those  of  dryness 
and  moisture.  The  materials  of  this  paper  were  chiefly  supplied  from 
the  author's  own  observations.  The  number  of  species  in  India  be 
estimated  at  100,000,  belonging  to  200  families.  The  latter  part  of 
the  paper  was  occupied  with  a  description  of  the  vegetation  of  the 
lakes.  Plants  are  in  them  excessively  abundant,  and  eventually  fill 
them  up  with  their  debris.  The  author  thought  that  the  deposits  of 
vegetable  matter  in  these  lakes  threw  much  light  on  the  formation 
of  coal. 
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ON  ERGOT. 

Dr.  Latham  states  his  conviction,  that  ergot  is  on  the  increase  in 
this  country.  When  he  first  observed  it  eight  years  ago,  he  found  it 
on  only  a  few  plants  ;  he  now  finds  it  in  great  quantities.  He  has 
collected  it  altogether  from  eighteen  different  species  of  grasses.  It 
has  also  increased  on  the  cultivated  grain,  and  he  believes  that  ergot 
is  at  this  moment  increasing  absolutely  and  indefinitely.  A  friend  of 
his  attributes  its  increase  to  the  use  of  animal  manure,  and  states  that 
he  has  always  found  the  ergot  most  abundant  in  the  grasses  of 
churchyards. — Proceedings  of  the  British  Association, 


the  potato  disease. 
The  premature  disease  which  has  taken  place  in  the  Potato  crop, 
has  induced  the  Government  to  appoint  a  scientific  Commission  to 
inquire  into  the  subject  in  Ireland.  Dr.  Kane,  Dr.  Lyon  Playfair, 
and  Professor  Lindley,  have  investigated  the  matter,  and  have  come 
to  conclusions  at  which  most  persons  had  long  since  arrived  : — 1. 
That  the  cause  of  the  decay  has  been  a  cold  and  wet  summer.  2. 
That  to  prevent  an  extension  of  the  decay,  the  potatoes  should  be 
dug  up,  allowed  to  dry,  and  then  kept  in  a  dry  place.  3.  That 
decayed  potatoes  may  by  contact  or  proximity  affect  those  which  are 
healthy, — a  fact  well  known  in  relation  to  putrefaction  in  animal 
substances.  Many  tubers,  however,  which  are  to  all  appearance 
sound,  are  probably  partly  affected,  and  the  water  in  which  such 
tubers  were  boiled,  has  been  observed  to  have  a  strong  odour  analogous 
to  sulphuretted  hydrogen,  although  the  potatoes  were  wholesome  and 
fit  for  food. 

As  the  Potato  disease  has  extended  throughout  Europe,  the  attention 
of  savans  on  the  continent  has  been  directed  to  its  investigation. 

M.  Payen  has  submitted  to  the  Paris  Academy  of  Sciences,  some 
specimens  of  diseased  potatoes,  and  read  a  note  on  the  phenomena 
which  his  examination  of  them  has  presented  to  him.  The  change 
seems  to  M.  Payen  to  be  transmitted  from  the  stalks  to  the  tubercles. 
If  a  diseased  potato  be  cut,  the  parts  attacked  can  be  discerned  with 
the  naked  eye  by  their  yellow  colour,  and  they  emit  a  marked  fungous 
odour  ;  the  tissue  of  these  parts  is  softened  and  easily  separated. 
Very  thin  slices  under  the  microscope  exhibit  at  the  limits  of  the 
change  a  shghtly  yellow  liquid,  which  insinuates  itself  into  the  inter- 
cellular spaces,  and  gradually  envelopes  almost  the  whole  periphery 
of  the  cells.  In  the  parts  strongly  attacked  it  destroys  the  adherence 
of  the  cells ;  and  this  explains  the  easy  disaggregation  of  the  tissue. 
The  cells,  by  degrees  invaded  by  the  yellow  liquid,  preserve  their 
grains  of  starch  intact.  When  the  dislocation  of  the  cells  has  made 
new  progress,  the  mass  of  the  tissue  becomes  pulpy,  semifluid,  whitish, 
or  of  a  brown  colour  more  or  less  deep  ;  a  great  number  of  the  cells 
are  destroyed,  even  broken  up.  In  this  state,  however,  the  grains 
of  starch  are  still  intact,  their  substance  being  insoluble  even  in  water 
heated  to  +  50°  ;  and  although  with  greater  ease  divided  mechanically, 
they  behave  with  iodine,  sulphuric  acid,  &c.,  as  normal  starch. 
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M.  Philipper  has  also  directed  his  attention  to  this  subject ;  and 
attributes  the  cause  of  the  malady  to  the  state  of  the  atmosphere  only, 
during  the  summer  of  1845.  He  has  remarked,  that  the  infected 
tubercles  kept  badly  ;  that  those  partially  attacked  quickly  become 
wholly  so,  and  communicate  the  evil  to  the  sound  ones ;  and  that  the 
change  is  more  rapid  if  the  potatoes  are  housed  moist,  and  kept  in  a 
close  place.  Hence  the  precautions  necessary  are,  to  dig  early,  to  dry 
well,  separate  the  bad  from  the  good,  house  in  any  airy  place,  and 
reduce  quickly  into  starch. 


CULTURE  OF  MADDER. 

A  CORRESPONDENT  of  the  AtherKBurrij  No.  916,  quotes  the  follow- 
ing from  his  travelling  journal  of  some  four  years  since  : — The  pro- 
duction of  the  Garance,  or  Madder,  brings  the  department  of 
Vaucluse,  in  France,  thirty  or  forty  millions  of  francs  per  annum. 
Two  Englishmen,  Messrs.  King  and  Killgore,  having  settled  here,  and 
devoted  much  capital  to  the  cultivation  of  madder,  were  able  to  buy 
all  that  was  offered  to  them  by  growers  who  had  suffered  by.  the 
floods  :  from  that  time  the  price  began  to  rise,  and  their  gains  have 
been  prodigious.  The  garance  was  brought  to  France  by  a  native  of 
Persia,  who  saw  a  resemblance  in  the  soil  of  Venaissin  to  his  native 
country.  The  benefit  he  conferred  upon  France  was  acknowledged ;  and 
he  received  the  honorary  distinction  of  a  ribbon.  He  was  decorated. 
His  portrait,  in  Persian  costume,  hangs  in  the  Bibliotheque  de  la 
Ville,  among  the  Vernets  and  Crillons,  and  other  illustrious  men  of 
Avignon.  The  fields,  where  madder  is  cultivated,  are  laid  out  in  beds, 
between  which  are  trenches  for  the  carrying  off  of  superfluous 
moisture.  The  soil  is  light,  the  roots  stand  at  equal  distances,  and 
are  free  from  weeds.  Upon  the  due  regulation  of  the  moisture 
depends,  in  a  great  measure,  the  success  of  this  crop,  which  is  become 
a  most  important  one  to  France.  The  usefulness  of  madder,  as  a 
dye,  is  evident  enough  in  the  French  army,  and,  by  means  of  chemical 
agents,  it  affords  many  shades  of  colour,  varying  greatly  from  the 
original  red.  M'CuUoch's  Commercial  Dictionary''  says,  that 
Provence  owes  its  possession  of  the  madder  plant  to  seeds  carried 
thither  from  Cyprus.  The  people  of  Avignon  are  about  to  raise  a 
memorial  of  the  ingenious  Persian. 


THE  ARRACACHA  PLANT. 

A  Report  has  been  read  to  the  Paris  Academy,  by  M.  Boussain- 
gault,  in  the  name  of  a  committee  appointed  to  examine  a  paper  by 
M.  Goudot,  on  the  nature  of  the  plant  called  Arracacha,  and  the 
possibility  of  introducing  it  into  Europe.  It  appears  from  the  report 
that  this  plant  comes  to  maturity  under  the  same  conditions  of 
climate  in  South  America  as  the  potato,  and  therefore  M.  Goudot 
infers  that  it  might  be  cultivated  in  Europe.  In  good  soil  it  pro- 
duces a  root  that  weighs  from  four  to  six  pounds,  and  an  acre  of  land 
will  yield,  with  good  culture,  sixteen  or  seventeen  tons.  The  root  is 
said  to  have  a  fine  flavour,  and  to  be  exceedingly  nutritious. 
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VEGETABLE  IVORY,  OR  TAGUA  PLANT. 

At  the  late  Meeting  of  the  British  Association,  Dr.  Lankester 
brought  this  plant  under  the  notice  of  the  section  of  "  Zoology  and 
Botany,"  as  he  was  enabled  to  present  a  drawing  of  a  young  plant, 
which  was  growing  in  the  garden  of  Messrs.  Loddiges,  of  Hackney, 
A  fruit,  also,  of  this  plant  exists  in  the  British  Museum,  of  which  a 
drawing  was  exhibited.  A  remarkable  point  in  the  economy  of  this 
plant  is  that  the  horny  albumen  of  the  seed  appears  to  undergo  no 
change  during  the  process  of  germination.  In  the  plant  at  Loddiges', 
which  was  five  years  old,  the  seed  still  remained  on  the  surface  of  the 
soil,  apparently  as  hard  as  ever.  In  germination,  the  young  embryo 
was  carried  down  by  a  rhizoma,  an  inch  or  more  long  into  the  earth, 
and  commenced  growing  at  that  point.  Several  analyses  of  the 
albumen  of  the  seeds  have  been  made  by  Payen,  Connell,  and 
Baumhauer,  and,  at  the  author's  request,  by  Dr.  Percy,  of 
Birmingham. 

[See  Prof.  Connell's  results,  in  the  Year-book  of  Facts ^  1845, 
p.  227  ;  also,  for  a  minute  description  of  the  plant.] 


SOLID  VEGTABLE  OILS. 

A  PAPER  On  the  Solid  Vegetable  Oils,"  by  Mr.  Solly,  has  been 
read  to  the  Linnean  Society.  These  oils  are  characterized  by  pos- 
sessing stearine,  the  solid  principle  of  all  oils,  in  such  quantity  as  to 
render  them  solid  at  the  ordinary  temperature  of  the  atmosphere. 
They  are  of  the  consistence  of  animal  fats,  and  in  many  instances  are 
used  as  substitutes  for  butter,  as  articles  of  diet.  There  is  some 
difficulty  in  distinguishing  these  oils  from  wax,  but  the  latter  is  pro- 
duced in  much  less  quantities.  Few  or  no  British  plants  yield  solid 
oils.  The  plants  yielding  butter,  tallow,  and  soUd  oils,  mentioned  by 
the  author,  are  as  follows: — Theobroma  Cacao,  chocolate-nut  tree, 
yielding  Cacao  butter ;  Vateria  Indica,  producing  a  solid  semicrys- 
talline  fat,  used  for  various  purposes  in  India,  where  the  tree  is  called 
Tallow-tree  ;  Peniadesma  butyracea,  the  Butter  or  Tallow-tree  of 
Sierra  Leone.  Several  species  of  plants  belonging  to  the  natural 
order  Lauracese,  as  Laurus  Nobilis,  Tetranthera  sebifera  or  Litsea 
sebifera,  Laurus  cinnamomum,  &c.,  yield  solid  oils,  in  addition  to 
their  volatile  fluid  oils.  The  Mt/ristica  moschata,  the  common 
Nutmeg,  with  the  M.  sebifera,  both  yield  a  solid  oil,  sometimes 
called  nutmeg  butter ;  Bassia  butyracea,  the  Mahva  or  Madhuca- 
tree,  gives  out  a  kind  of  butter  which  is  used  in  India.  The  Butter- 
tree  of  Mungo  Park,  found  in  Africa,  is  the  Bassia  Parkii  of  some 
writers,  though  others  have  doubted  if  the  Butter-tree  of  Park  i^  a 
Bassia  at  all.  The  butter  is  also  called  Shoa  butter,  and  specimens 
were  exhibited,  procured  by  Dr.  Stanger  during  the  late  Niger 
expedition.  Several  palms  yield  solid  oils  ;  the  principal  of  these  are 
the  Cocos  nucifera,  cocoa-nut  tree,  and  the  Elosis  Guineensis ;  the 
former  yields  the  cocoa-nut  oil  and  butter,  and  the  latter  the  palm  oil 
of  commerce.  All  the  fruits,  however,  of  Palmacese  are  capable  of 
yielding  more  or  less  solid  oil,  and  many  other  species  than  those 
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named  yield  the  palm  oil  of  commerce,— ^Jameson* s  Joumalj 
No.  76.   

WAX  OF  THE  CHAM^ROPS. 

The  leaves  of  this  Palm,  which  are  largely  imported  into  the 
United  States  from  Cuba  and  the  other  West  Indian  Islands,  for  the 
straw-hat  manufacturer,  are  covered  with  a  resin  which  falls  off  on 
splitting  the  leaves.  The  author  finds  this  resin  to  be  a  vegetable 
W£LX,  suitable  for  most  of  the  purposes  to  which  bees' -wax  is  applied. 
He  states  that  upwards  of  100,000  pounds  of  it  are  burnt  or  thrown 
away  as  useless  at  present,  in  ignorance  of  its  value. 


THE  ITA  PALM  OF  GUIANA. 

Sir  R.  Schomburgk  has  described  to  the  British  Association,  the 
Murichi,  or  Ita  Palm,  of  Guiana.  This  tree  grows  from  the  Llanos 
of  Cumana  to  the  Western  tributaries  of  the  Rio  Negro,  and  the 
mouth  of  the  Amazon,  or  over  an  area  of  550,000  square  miles, 
generally  in  groups,  and  in  moist  or  swampy  soil.  It  affords  to  the 
Indian  so  various  uses,  that  the  author  adduces  it  as  a  proof  that  the 
aborigines  of  Guiana  are  not  given  to  idolatry,  otherwise  so  useful  a 
tree  would  not  have  escaped  adoration.  The  fruit  is  eaten  in  its 
mature  state,  and  an  inebriating  drink  is  prepared  of  it.  At  a  certain 
period  of  the  year  the  trunk  is  tapped,  and  a  fluid  flows  from  it  which 
possesses  much  saccharine  matter.  It  goes  easily  over  into  fermenta- 
tion, and  proves  then  intoxicating.  Of  the  greatest  delicacy  is  the 
saccharine  liquor  extracted  from  the  unexpanded  flowers,  which 
affords  a  beverage  resembling  champagne  in  briskness ;  the  unex- 
panded terminal  bud  affords  a  cabbage  ;  the  pith  of  the  trunk,  a  flour 
resembling  sago,  of  which  the  Warrans  bake  a  kind  of  bread  called 
arii ;  mixed  as  a  pap,  this  flour  is  said  to  be  an  excellent  remedy  for 
dysentery.  The  fan-shaped  leaves  are  used  to  thatch  their  huts  with ; 
the  base  of  the  half- sheathing  leaves  afl*ord  sandals.  The  midrib  of 
the  leaf  is  split  in  pieces  about  a  quarter  of  an  inch  in  thickness  ;  they 
are  dried  in  the  sun,  and  connected  by  means  of  withes  and  bass,  and 
serve  as  sails.  They  form  likewise  an  excellent  substitute  for  cork  to 
the  collector  of  insects,  or  serve  as  a  strop  for  the  razor.  But  of  the 
greatest  use  are  the  fibres  of  the  young  leaves,  which  are  prepared 
into  thread,  and  of  v.hich  several  Indian  tribes  manufacture  their 
hammoeks.  After  the  trunk  of  the  Mauritia  decays,  the  larvae  of  a 
large  beetle  (Curculio  palmarum)  are  found  in  it,  which  the  Indian 
consrders  a  great  delicacy.  They  are  eaten  roasted  or  boiled.  It  was 
therefore  no  wonder  that  all  the  authors  who  have  written  of  Guiana 
have  extolled  this  tree ;  and  Father  Gumille,  who  published  his  work 
on  the  Orinoco  in  1745,  calls  it  the  tree  of  life  {arbol  de  la  vida), — 
Literary  Gazette,  No.  1845. 


monster  CACTUS. 

Sir  William  Hooker  has  announced  the  arrival  of  the  Monster 
Cactus,  or  Viznaga,  at  the  Botanic  Gardens  at  Kew,  in  a  remarkably 
vigorous  condition  considering  its  bulk  and  weight,  and  the  overland 
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journey  performed  through  a  country  of  high  mountains  and  perilous 
roads,  twelve  days  beyond  Mexico,  through  which  it  was  dragged  by 
eight  strong  mules,  thence  forwarded  to  Vera  Cruz,  and  shipped  to 
England,  where  it  was  doomed  to  endure  one  of  the  severest  frosts 
ever  experienced  in  our  island.  But  it  was  carefully  packed — being 
first  surrounded  with  a  dense  clothing  of  Spanish  moss,  well  corded — 
fifteen  mats,  each  as  large  and  thick  as  an  ordinary  doormat,  and  com- 
posed of  the  main  fibres  of  a  palm  sewn  together,  formed  the  exterior 
envelope  ;  and  when  freed  from  these  incumbrances,  the  monster  was 
seen  perfect,  green,  and  uninjured.  The  very  long  fiagelliform  roots 
were  arranged  in  coils,  like  the  cable  of  a  ship.  Ten  strong  men 
with  difficulty  placed  it  in  scales,  brought  into  the  garden  for  the 
purpose,  with  a  view  to  ascertain  its  precise  weight,  and  afterwards, 
with  still  greater  difficulty,  transferred  it,  perfectly  unharmed,  to 
another  tub,  prepared  with  suitable  soil. 

The  weight  of  the  Viziiaga  is   713  lbs. 

Height  from  the  surface  of  the  earth   4^  ft. 

Measured  over  the  top,  from  the  ground 
on  each  side   10  ft.  9  in. 

Circumference  at  1  foot  from  the  ground    8  ft.  7  in. 

Number  of  deep  angles  or  costae    44 


WARDIAN  CASES  FOR  PLANTS. 

At  a  late  meeting  of  the  Horticultural  Society,  there  were  exhibited 
two  Wardian  Cases,  having  a  small  chamber  of  three  or  four  inches 
in  depth,  underneath  the  material  in  which  the  plants  are,  and  so 
contrived,  that  hot  water  can  be  introduced  when  required,  and  drawn 
off  by  means  of  a  plug  when  not  required  ;  warm  dry  air  can  also  be 
carried  to  the  top  of  the  cave  through  pipes.  In  such  cases,  cuttings 
may  be  struck  in  the  drawing-room  with  almost  as  much  facility  as  in 
the  propagating-house. 

At  the  above  meeting,  also,  was  exhibited  a  glass  globe,  similar  to 
those  in  which  gold-fishes  are  kept,  with  a  piece  of  glass  fitted  over 
the  top  ;  in  this,  ferns  had  been  kept  from  August  to  April  in  good 
condition,  without  the  lid  ever  being  removed. 


NEW  CALANDRINIA. 

A  Banksian  Medal  has  been  awarded  by  the  Horticultural 
Society  to  Messrs.  Veitch,  for  a  new  species  of  Calandrinia,  named 
Umbellata,  a  very  pretty  thing.  It  was  stated  to  be  hardy,  having 
stood  last  winter,  such  as  it  is  in  Devonshire,  in  the  open  ground, 
without  protection,  and  in  a  situation  by  no  means  sheltered.  The 
size  and  colour  of  this  flower  would  make  a  mass  of  the  plant  look 
most  attractive.  Being  from  the  mountains  of  Chili,  it  is  possible 
that  it  may  stand  our  winters,  even  in  a  less  favourable  climate  than 
that  of  Devonshire  ;  and  in  order  the  better  to  insure  this,  small 
stones  and  other  dry  material  should  be  placed  between  the  ground 
and  the  spreading  prostrate  branches,  to  present  them  from  coming 
in  contact  with  the  damp  soil. 
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THE   GLACIAL  THEORY. 

The  controversial  character  which  the  discussion  of  this  Theory  still 
maintains,  will  prevent  our  giving  more  than  a  brief  notice  of  its 
progress  and  aspect,  during  the  past  year. 

In  the  Philosophical  Magazine,  No.  170,  (January,  1845,)  Mr. 
Hopkins  gives  a  detailed  discussion  of  the  causes  of  Glacial  Motion, 
confining  himself  to  the  Sliding  Theory,  usually  associated  with  the 
name  of  De  Saussure ;  and  to  the  Theory  of  Professor  Forbes,  which 
attributes  the  motion  of  glaciers  to  the  viscosity  of  glacial  ice.  Mr. 
Hopkins  purposely  omits  the  consideration  of  those  theories  which 
refer  the  motion  in  question  to  the  freezing  and  consequent  expansion 
of  water  contained  within  the  mass  of  the  glacier. 

In  the  Philosophical  Magazine,  No.  171,  Mr,  Hopkins  proceeds  to 
consider  more  particularly  the  mechanism  of  the  Sliding  Theory.  To 
this  number,  also,  Dr.  Whewell  has  contributed  a  paper  distinguishing 
the  expressions  '*  rigidity,  solidity,  flexibility,  and  fluidity,"  used  in 
the  discussions  on  the  Glacial  Theory.  In  this  communication.  Dr. 
Whewell  illustrates  the  question  with  the  supposition  of  a  viscous 
or  plastic  glacier,  (of  caoutchouc,)  in  which  we  should  have  (1) 
original  transverse  straight  lines  drawn  into  curves  of  unlimited 
flexure  ;  (2)  the  texture  of  the  substance  in  a  state  of  equilibrium,  so 
that  hand  specimens  have  no  distortion  to  recover  from  ;  (3)  a  banded 
texture,  the  bands  being  traces  of  parallel  fissures. 

It  is  well  known  that  the  latter  set  of  phenomena  agree  with  the 
actual  phenomena  of  glaciers,  and  the  former  set  differ  from  them. 
To  some  persons  it  may  seem  harsh  to  call  the  mass  of  a  glacier  plastic 
or  viscous,  when  it  seems  so  solid.  It  may  be  said  that  we  can  hardly 
call  a  mass  viscous,  when  we  have  in  it  cliffs  perhaps  a  hundred  feet 
high.  But  let  it  be  considered  that  the  diff"erence  of  plastic  and  very 
solid  is  only  a  difference  of  degree.  Soft  pitch  will  stand  in  clifls 
some  inches  high  ;  soft  clay  will  stand  in  cliffs  many  feet  high  ;  clay 
may  stand  in  cliffs  hundreds  of  feet  high,  and  yet  be  plastic,  if  the 
mass  be  very  large  and  the  pressures  distributed  through  it  powerful 
enough  to  make  one  part  move  past  another  part.  We  cannot  doubt 
that  clay  might  be  hard  enough  to  stand  in  such  cliffs,  and  yet  soft 
enough  to  slide  down  a  sloping  valley  as  a  plastic  substance,  if  the 
valley  were  filled  with  it  for  many  miles  long,  and  hundreds  of  feet 
thick  ;  and  still  more,  if  there  were  streams  of  water  running  through 
all  parts  of  the  mass. 

Since  the  banded  structure  is,  as  we  have  seen,  an  experimentum 
crucis  between  the  flexible  and  the  viscous  theory,  one  of  the  ways  in 
which  the  application  of  mathematics  to  this  subject  may  be  really 
useful,  is  in  determining  the  form  which  such  bands  would  assume  in 
the  motion  of  a  viscous  mass.    The  problem  may  be  resolved  into 
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two  :  (1)  an  imperfect  fluid  slides  down  a  sloping  canal ;  find  the  form 
of  the  lines  of  separation  on  the  upper  sarface  ;  (2)  on  the  same  sup- 
position, find  the  form  of  the  lines  of  separation  in  the  medial  vertical 
plane.    The  solution  of  this  problem  is  a  great  desideratum. 

In  the  ensuing  number  of  the  Philosophical  Magazine,  (1^2,)  Dr. 
Whewell  returns  to  the  discussion,  and  sums  up  the  doctrine  that  the 
glacier  slides  by  the  constant  melting  of  its  lower  surface  in  virtue  of 
the  heat  of  the  subjacent  soil,  as  thought  by  De  Saussure  :  "If  we 
combine  this  doctrine  with  that  of  the  plasticity  of  the  mass,  we  have 
a  complete  view  of  the  nature  of  glacier  motion. The  cause  of 
the  motion  is  gravity ;  the  cause  of  the  steadiness  of  the  motion  is 
the  melting  of  the  lower  surface  ;  the  cause  of  the  glacier  character  of 
the  motion  is  the  plasticity."  "  The  view  of  glaciers  as  plastic,  and 
the  application  of  that  view,  in  a  very  striking  and  extensive  manner, 
to  the  facts  of  their  motion  and  structure,  is  due  to  Professor  Forbes  : 
he  is  the  discoverer  on  this  subject;  and  to  him  the  scientific  world  is 
indebted  for  a  theory  of  glaciers  so  convincing,  that  to  it  the  views  of 
other  theorists  are  steadily  converging.'^ 

To  the  No.  of  the  Philosophical  Magazine,  (1^2,)  just  quoted, 
Mr.  Hopkins  has  communicated  a  long  paper  On  the  Mechanism 
of  Glacial  Motion,"  "  based  on  the  already  well-established  fact  of 
the  excess  of  the  central  motion  over  that  of  the  sides  of  the  glacier, 
and  equally  appHcable  whichever  of  the  two  theories  may  be  adopted." 

No.  173  of  the  Philosophical  Magazine  contains  Mr.  Hopkins's 
Fourth  Letter,  comprising  '*  corroborative  experiments"  on  the 
Mechanism  ;  besides  a  Reply  to  Dc.  Whewell's  Remarks." 

No.  174,  Philosophical  Magazine,  contains  the  Replies  of  Pro- 
fessor Forbes  and  Dr.  Whewell  to  Mr.  Hopkins. 

No.  175,  Philosophical  Magazine,  contains  Suggestions"  by 
Mr.  Sutciiffe,  as  to  the  probable  effect  of  suddenly  increased 
pressure,  without  friction,  in  producing  heat  and  temporary  fluidity 
at  points  and  surfaces  where  the  compressing  force  is  a  maximum, 
and  thereby  allowing  the  particles  to  slide  into  new  positions,  where, 
released  from  the  excess  of  pressure,  the  mass  would  instantly  resume 
its  rigidity." 

No.  176,  Philosophical  Magazine,  contains  Mr.  Hopkins's  Remarks 
on  Professor  Forbes's  Reply;  and  a  paper  by  Mr.  Mallet,  On  the 
Brittleness  and  Non-plasticity  of  Glacier  Ice,"  read  before  the  Geo- 
logical Society  of  Dublin.  Mr.  Mallet  suggests  : — If  an  advocate 
of  the  plasticity  theory  Vvill  crystallize  a  mass  of  soda  or  of  alum,  or 
some  other  cheap  salt,  in  a  form  to  be  interpenetrated  with  water  or 
with  water  and  foreign  matter, — as  clay,  sand,  &c. — which  can  easily 
be  done,  and  show  that  this  mass,  in  pieces  of  a  few  feet  in  length 
even,  has  any  traces  of  plasticity,  the  experiment  would  bear  niore 
upon  the  question.  It  would  rem  in,  however,  to  show  that  glacier  ice 
was  in  an  analogous  condition." 

Prof.  Forbes  has  communicated  his  Ninth  Letter"^  to  No.  76  of 

*  Pj  ofessor  Forbes's  Eight  preceding  Letters  will  be  found  noticed  in  the 
Year-book  of  Factum  ItVo  ;  and  the  four  preceding  years. 
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I  Jameson's  Journal-,  in  which  he  states,  from  a  paper  read  at  tho 
.  Institute  at  Paris,  that  M.  Ag-^ssiz's  coadjatois  oa  the  Glacier  ot 
the  Aar,  have  obtained  results,  so  in  accordance  with  Prof.  Forbes  s 
views,  that  they  would  have  satisfactorily  established,  had  earlier 
observations  been  wanting,  the  viscous  theory  of  Glacier  Motion, 
with  which  alone  they  are  reconcileable  ;  the  single  seeming  antago- 
nism to  Prof.  Forbes's  measurements,  being  one  which  tells  still  more 
in  favour  of  that  view ;  the  Glacier  of  Aar  moving  fastest  in  its 
middle  region,  (i.  e.  towards  the  origin  and  termination).  Briefly, 
M.  Agassiz  and  his  friends  now  admit  that  all  glaciers  move  fastest 
at  the  centre,  and  slowest  at  their  sides. 

Lastly,  Prof.  Forbes  has  communicated  to  the  Royal  Society,  a 
paper  "  On  the  Viscous  Theory  of  Glacier  Motion.  Part  I.  containing 
Experiments  on  the  Flow  of  Plastic  Bodies,  and  Observations  on  the 
Phenomena  of  Lava  Streams." 

In  this  paper  the  author  adduces  some  new  experiments  m  confir- 
mation of  his  theory  of  the  nature  and  causes  of  the  motion  of  glaciers, 
and  which  present  an  analogy  with  the  phenomena  exhibited  by  the 
flow  of  masses  of  semifluid  or  viscous  matter  contained  in  a  narrow 
channel,  along  which  they  move  by  the  force  of  gravity  ;  and  also  with 
the  ripple  marks  on  the  surface  of  a  stream  of  water  when  its  course 
is  impeded  by  obstacles.  These  latter  phenomena,  he  remarks,  were 
noticed  and  accuratelv  described  by  Leonardo  da  Vinci.  Analogies 
of  a  more  striking  nature  are  presented  by  the  appearance  of  streams 
of  lava  in  their  flow  from  volcanoes  and  in  the  progress  of  their  descent, 
which  illustrate  a  great  number  of  the  phenomena  of  glacier  motion, 
and  corroborate  the  views  of  the  author  as  to  their  nature  and  as  to 
the  laws  they  obey.  Various  quotations  are  given  from  authors  who 
have  been  struck  with  this  analogy,  and  who  have  pointed  it  out  more 
or  less  circumstantially  in  the  narratives  of  their  travels  in  the 
neighbourhood  of  Etna  and  Vesuvius  ;  to  which  the  author  adds  some 
of  his  own  observations  on  the  lava  from  these  mountains,  which 
throw  further  light  on  the  subject. 


ILLUMINATED  GEOLOGICAL  MODELS. 

Mr.Whishaw  has  submitted  to  the  British  Association,  aplanof  con- 
structing Illuminated  Models  for  Geological  or  Mining  purposes,  which 
difl'ers  materially  from  that  of  the  excellent  system  of  Mr.  Sopwith, 
well  known  to  every  geologist.  The  foundation  is  made  of  wood, 
having  superposed  a  layer  of  jjapier-muche  or  other  suitable  sub- 
stance, moulded  to  the  form  of  the  bottom  stratum  or  strata  to  be 
represented  ;  the  foundation  is  |  inch  larger  all  round  than  the  size 
of  the  intended  model,  and  has  grooves  formed  in  it  to  receive  upright 
sections  of  glass,  on  which  are  burnt-in  the  various  colours  corre- 
sponding with  the  different  stratifications ;  these  glass  sections  are 
placed  in  parallel  Unes,  and  are  intersected  at  right  angles  by  another 
series  of  sections,  also  of  the  same  material,  the  upper  edge  of  each 
corresponding  with  the  conformation  of  the  ground  represented  ;  wnen 
the  ditferent  sections  come  together,  they  are  connected  by  marine 
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glue.  The  whole  is  covered  either  with  wood  overlaid  with  papier- 
muche,  or  other  substance  suitable  for  the  representation  of  the 
country,  together  with  buildings,  roads,  &c.,  all  properly  coloured; 
or  the  whole  top  may  perhaps  be  made  of  variously-coloured  glass 
also.  Both  Dr.  Buckland  and  Sir  H.  De  la  Beche  approved  of  the 
plan ;  the  latter  in  particular,  considered  it  would  be  especially  useful 
for  representing  geologically  mining  districts  of  country. — Literary 
Gazette. 

MICROSCOPIC   STRUCTURE   OF  SHELLS. 

Dr.  W.  B.  Carpenter  has  communicated  to  the  British  Associa- 
tion, a  Report  On  the  Microscopic  Structure  of  Shells.''  Dr.  Car- 
penter proceeeded  to  demonstrate  the  organic  structure  of  shells, 
beautifully  shewn  through  his  microscopic  observations.  He  disputed 
the  contrary  opinion  maintained  by  an  eminent  foreigner,  on  the 
ground  of  their  breakage  in  crystaUine  fractures  ;  and  ably  insisted 
on  his  own  theory  of  a  cellular  construction,  analogous  to  that  in  the 
skins  of  animals.  He  esjiecially  directed  attention  to  highly  magnified 
sections  of  Terebrattilce^  (of  which  splendid  drawings  were  exhibited)  ; 
and,  among  other  extraordinary  appearances,  pointed  out  peforations 
through  which  it  was  evident  that  animal  matter  must  have  passed. 
This  he  felt  assured  was  a  glandular  process,  and  was  confirmed  in  his 
opinion  by  minute  examinations  of  fossil  Terehratulrje,  and  existing 
Pandora  echini  and  echineiderma;. 

Professors  Sedgwick  and  Buckland  warmly  eulogised  the  ability  and 
skill  displayed  by  Dr.  Carpenter  in  these  elaborate  investigations,  which 
they  deemed  of  high  importance  to  geology  and  physiology;  but  Mr. 
Charlesworth  warned  the  section  against  the  too  hasty  adoption  of  the 
theory  propounded,  as  a  key  to  determine  genera,  and  even  species. 
By  generalising  in  this  way,  they  had  gone  wrong  before,  and  might 
do  so  again.  Dr.  C.  rephed,  that  he  had  found  perfect  uniformity  in 
the  multitude  of  species  he  had  examined. 

In  the  course  of  his  remarks.  Prof.  Sedgwick  finely  observed  on  the 
want  of  time  often  pleaded  in  excuse  for  non-performance  of  tasks, 
that  those  who  were  most  busily  employed,  found,  almost  always,  the 
most  time  to  spare  for  congenial  pursuits  of  benefit  to  mankind  ; 
whilst  those  who  had  perfect  leisure  seldom  or  never  had  an  hour  to 
devote  to  useful  purposes. — Literary  Gazette^  No.  1485. 


GEOLOGY  OF  NEW  ZEALAND. 

New  Zealand  forms  a  group  of  mountainous  islands  nearly  as 
large  as  England  and  Wales  ;  and  its  geology  is  rendered  difficult  by 
the  primitive  forests  that  fringe  the  coast,  or,  w^here  these  have  been 
destroyed,  by  impenetrable  thickets  of  the  esculent  fern.  The  funda- 
mental rock  is  everywhere  clay  slate,  frequently  containing  greenstone 
dykes,  as  at  Port  Nicholson,  Queen  Charlotte's  Sound  and  Cloudy 
Bay  ;  in  the  neighbourhood  of  the  dykes,  the  clay  slate  sometimes  as- 
sumes the  character  of  a  roq^'w// 67a/e.  On  the  banks  of  the  rivers 
Eritonga  and  Waibo  are  terraces,  or  horizontal  plateaux,  50  feet  high, 
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formed  of  boulders  of  the  oldest  trap. rocks,  and  similar  terraces  are 
seen  on  the  sea  coast  round  Cape  Palliser,  50  or  60  feet  above  the 
sea.  Anthracite  coal  crops  out  in  the  small  harbour  of  Wangarrie 
on  the  west  coast  of  Middle  Island,  and  there  is  a  thin  seam  of  an* 
thracite  in  the  hard  grey  sandstone  on  the  east  coast  of  the  Northern 
Island.  Limestone  is  described  as  occurring  in  the  harbours  of  Kau- 
ria  and  Waingaroa  on  the  west  coast  of  the  Northern  Island  ;  it  is 
crystalline,  and  contains  fossils  of  the  genera  Pecten,  Ostrea,  Tere- 
bratula,  and  Spatangus.  Limestone  is  also  found  on  the  river  Kai- 
para  in  the  Bay  of  Islands,  and  Cojjper  pyrites  has  been  obtained 
from  the  great  Barrier  Island,  where  it  forms  veins  in  the  clay  state. 

The  coasts  are  in  many  cases  fringed  with  recent  horizontal  sedi- 
mentary deposits,  consisting  of  loam,  with  fragments  of  wood  and  tree 
ferns,  blades  of  the  typha,  &c.  ;  and  on  the  northern  island,  the  coast 
is  often  formed  of  volcanic  conglomerate,  containing  magnetic  iron 
sand  near  Cape  Egmont,  and  turritellse  and  oyster  shells  at  the  har- 
bour of  Parenga  ;  near  Tauranga,  itis  composed  of  decomposing  tufa, 
containing  lignite  and  shells  of  Pectunculus,  Natica,  Pyrula  and  An- 
cillaria.  The  small  rocky  islands  of  trachyte,  lying  olf  the  coast  of 
Northern  Island,  also  bear  marks  of  wave-action  to  the  height  of  100 
feet  above  the  present  sea  level.  On  the  western  coast  of  this  island 
formations  of  sand  are  now  accumulating,  driven  over  the  forests  by 
the  prevalent  westerly  gales. 

The  interior  of  the  Northern  Island  affords  but  a  scanty  vegeta- 
tion, and  the  surface  is  everywhere  covered  with  ordinary  volcanic 
productions,  derived  from  the  lofty  central  group  of  mountains,  some 
of  which  are  extinct,  others  still  active  volcanoes ;  the  lava  appears  to 
have  been  principally  erupted  from  the  base  of  the  craters.  The 
highest  of  these  craters  are  Tongariro,  6,000  feet  in  elevation,  accord- 
ing to  Mr.  Bidwell ;  and  Mount  Egmont  about  9,000  feet,  by  Dr. 
Dieffenbach's  thermometrical  observations.  There  are  also  many  lakes 
which  appear  to  occupy  ancient  craters.  The  mountain  chains  of  the 
Middle  Island  are  supposed  to  consist  of  primary  rocks ;  quartzose 
sandstone  and  greywacke  are  met  with  at  the  height  of  3,000  feet ; 
the  lofty  pyramidal  summits  are  covered  with  snow,  and  deep  narrow 
vallejs  separate  the  various  ridges,  and  radiate  from  the  central  cones. 

Dr.  Dieffenbach  enumerates  many  localities  at  which  he  observed 
mineral  springs,  particularly  between  the  Bay  of  Islands  and  Ho- 
kianga,  where  their  temperature  varied  from  124°  to  154°,  and  having 
an  alkaline  taste  ;  the  surface  was  covered  with  sublimations  of  sul- 
phur. Along  the  delta  of  the  Waikato,  hot-springs  rise  from  the 
escarpments  of  the  hills,  forming  deposits  like  those  of  Iceland  and 
St.  Michael,  Azores,  containing  75  per  cent,  of  silica.  There  is  also 
a  cold  silicifying  spring  near  Cape  Maria.  Dr.  Dieffenbach  has  exa- 
mined into  all  the  traditions  respecting  the  existence  of  the  Moa^  or 
great  bird  of  New  Zealand,  and  concludes  that  it  has  been  seen  alive 
by  many  natives  of  New  Zealand  ;  the  rivers  in  which  its  bones  have 
been  found,  flow  between  banks  from  30  to  60  feet  high ;  and  as  they 
are  continually  changing  their  course,  the  remains  of  the  moa  may 
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hfive  been  derived  from  tertiary  fluviatile  strata.  Dr.  Buckland  con- 
cludes, from  the  account  given  of  it,  that  New  Zealand  is  not  des- 
tined to  be  an  agricultural  country. — Proc.  British  Association; 
Athen(£um,  No.  923. 

GEOLOGY  OF  RUSSIA  AND  THE  URAL  MOUNTAINS, 

Mr.  Murchison  has  communicated  to  the  Royal  Institution,  a 
paper,  the  chief  purpose  of  which  was  to  call  attention  to  some  of 
those  essential  points  of  palaeozoic  classification  which  he  had  taken 
an  active  part  in  establisbing  in  the  British  Isles,  and  which,  with  the 
aid  of  his  associates,  M.  de  Verneuil  and  Count  Keyserling,  he  had 
in  the  last  few  years  endeavoured  to  apply  to  the  great  mass  of  Eas- 
tern Europe,  and  the  adjacent  parts  of  Asia — countries  which  hitherto 
had  not  been  geologically  illustrated.  He  exhibited  a  very  large 
geological  map  of  Northern  Europe,  including  the  vast  area  bounded 
by  a  line  from  Scandinavia  to  the  Timan  range  (a  tract  hitherto  unex- 
plored) on  the  north  ;  and  from  the  western  shore  of  the  Black  Sea  to 
the  eastern  shore  of  the  Lake  Aral,  (including  the  Cancasus  and  Ararat,) 
on  the  south.  In  the  northern  portion  of  this  great  region,  the  pa- 
laeozoic series  is  copiously  and  completely  developed  ;  and  each  sedi- 
mentary system  is  specially  characterized  by  the  same  groups  of  or- 
ganic remains  as  in  Western  Europe.  These  deposits  offer,  however, 
the  great  and  leading  distinction,  that  throughout  the  whole  basin  of 
Russia  in  Europe,  they  have  been  exempted  from  those  intrusions  of 
eruptive  races  which  so  diversify  them  in  the  British  Isles,  France 
and  Germany,  and  are  therefore  to  be  viewed  as  large  unruffled  pages 
in  the  book  of  Nature,  which  are  singularly  instructive.  Mr.  Mur- 
chison then  proceeded  to  give  a  sketch  of  the  analogies  of  the  dif- 
ferent palseozoic  systems,  commencing  with  the  Silurian,  which  he 
established  by  his  own  researches  in  the  British  Isles  ;  and  which  was 
now  proved  universally  (whether  here,  or  in  America,  or  Russia),  to 
be  the  oldest  formation  containing  organic  remains. 

Besides  the  oceanic  tertiaries,  so  perfectly  known  in  many  other 
parts  of  the  world,  Russia  and  the  Southern  Asiatic  tracts  beyond  the 
limits  of  the  empire  are  specially  distinguished  from  all  the  rest  of  the 
globe,  by  being  covered  with  a  peculiar  deposit — the  limestones  and 
sands  of  the  steppes, — which  are  invariably  charged  with  peculiar 
relics  of  a  former  vast  internal  sea  of  brackish  water,  entirely  dissimi- 
lar from  those  of  the  ocean,  and  to  a  great  extent  the  same  as  those 
which  now  live  in  the  Caspian,  and  the  mouths  of  its  tributaries,  the 
Volga,  Don,  and  in  the  Aral  Sea  and  its  great  affluent,  the  Oxus.  To 
this  grand  tertiary  deposit,  which  covers  an  area  as  large  as  the  pre- 
sent Mediterranean,  Mr.  Murchison  and  his  associates  have  assigned 
the  term  of  Aralo- Caspian.  It  represents,  in  fact,  the  Pliocene  or 
Pleistocene  deposits  of  Lyell,  and  shows  that,  for  a  very  long  period, 
this  large  portion  of  the  earth  was  covered  by  a  sheet  of  water, 
slightly  saline  only,  and  tenanted  by  creatures  which  live  in  rivers  and 
brackish  lakes,  such  as  the  Caspian  and  Aral ;  their  spacious  habitat 
being  insulated,  as  it  were,  from  the  ocean. 
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Apologizing  for  the  utter  impossibility  of  condensing  into  a  lecture 
of  an  hour's  duration  anything  like  the  most  general  aper^u  of  the 
great  phenomena  of  Russian  geology,  and  referring  his  auditors  to  his 
forthcoming  work  for  all  explanations,  Mr.  Murcliison  concluded  by 
a  few  short  allusions  to  the  Ural  Mountains,  and  one  of  the  great 
generalizations  deduced  from  the  survey  of  a  great  portion  of  the 
globe,  more  than  twice  as  large  as  all  the  kingdoms  of  Europe 
united,  which  hove  previously  been  geologically  described. — See 
Athenceum,  No.  920. 

ON  TURF. 

An  interesting  discussion  on  this  fuel  took  place  at  the  late  meeting 
cf  the  British  Association.  First,  the  Rev.  h.  Jenyns  read  a  paper 
"  On  the  Turf  of  the  Cambridgeshire  Fens.''  This  turf  was  not 
formed  by  sphagnum,  as  most  peat,  but  from  various  species  of  aquatic 
plants  which  had  been  accumulated  for  a  long  period  of  years  above 
tae  remains  of  forest  trees  which  lie  buried  at  the  bottom  of  the  moor. 
There  are  two  distinct  kinds  of  turf,  the  upper  and  the  lower.  The 
farmer  is  the  more  compact  and  heavy  of  the  two.  The  latter  consists 
entirely  of  the  bark,  wood  and  branches  of  the  submerged  trees.  The 
tirf  is  not  now  rapidly  formed  on  account  of  the  improved  system  of 
drainage.  Formerly,  it  was  supposed  to  grow  about  twenty  inches  in 
sixteen  years. 

Dr.  Falconer  said,  that  he  had  observed  in  Cashmere,  at  the  bot- 
tom of  lakes,  turf  of  a  very  similar  kind  to  the  lower  bed  just  men- 
toned.  It  consisted  of  the  remains  of  various  aquatic  plants,  as 
Chara,  Potamogeton,  Utricularia,  and  Nelumbiura.  The  inhabitants 
obtained  it  from  the  bottom  of  the  lake  by  means  of  a  rake,  and  used 
it  as  fuel.  Mr.  Babington  stated  that  the  Scotch  and  Irish  bogs  were 
different  from  that  of  the  fens  of  Cambridgeshire.  He  had  seen  peat 
procured  in  Ireland  from  the  bottoms  of  ponds  in  the  same  way  as 
cescribed  by  Dr.  Falconer,  in  Cashmere.  Mr.  H.  Strickland  had  seen 
peat  in  Ireland  converted  into  a  substance  as  hard  as  jet,  so  tliat  it 
might  be  used  by  the  turner.  The  formation  of  this  peat  threw  much 
light  on  the  formation  of  coal.  There  could  be  no  doubt  that  our 
coal  beds  were  some  of  them  formed  in  the  manner  of  bogs,  v/hilst 
others  resulted  from  vegetable  matter  deposited  at  the  bottom  of  the 
sea.  Mr.  Selby  had  seen  peat  quite  solid  and  bright  as  amber.  The 
Bishop  of  Norwich  stated,  that  the  trees  buried  in  the  bogs  of  Lanca- 
ishire  exhibited  marks  of  being  burnt,  and  many  of  them  had  on  them 
the  strokes  of  the  axe.  Mr.  Dowden  pointed  out  the  remarkable  fact 
in  Mr.  Jenyns's  observations  that  the  light  turf  was  undermost.  The 
hws  of  nature  were  better  observed  in  Ireland,  where  the  heaviest  turf 
was  at  the  bottom.  Mr.  Murchison  remarked,  that  it  was  an  extra- 
ordinary fact  that  there  wer-e  no  bogs  in  Russia  ;  and  yet  throughout 
that  country  there  was  a  great  extent  of  mountain  limestone  as  in  Ire- 
land, the  most  boggy  country  in  the  world.  He  supposed  it  was 
attributable  to  the  character  of  the  climate.  In  Ireland,  it  was  always 
raining,  and  moisture  favoured  the  development  of  bogs.    Mr.  K. 
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Ball,  of  Dublin,  had  lately  observed  a  number  of  trees  which  were 
blown  down  in  1839,  covered  over  with  grass  ;  the  interspaces 
between  the  trees  was  filling  up  with  vegetable  matter,  and  in  the 
course  of  time  he  believed  they  would  form  a  bog.  Prof.  Oldham,  of 
Dublin,  observed,  that  there  was  a  difference  in  the  mountain  lime- 
stone of  Ireland  and  Russia,  inasmuch  as  the  former  was  covered  with! 
beds  of  clay,  and  it  was  on  these  clay  beds  that  the  bogs  were  formed.! 
— Athenrntrriy  No.  923. 

POSIDONIA  SCHIST,  AND  TRACES  OF  DRIFT  ICE,  IN  THE  ISLE  OF  MAN. 

The  Rev.  J.  G.  Gumming  has  exhibited  to  the  British  Association^ 
some  of  the  Posidonia  Schist,  observing,  incidentally,  that  the  steps  aC 
the  entrance  of  St.  Paul's  Cathedral  were  composed  of  it,  and  that 
they  were  presented  by  Bishop  Wilson.  He  then  described  the  geolog;- 
of  the  Isle  of  Man,  traced  out  the  basin  in  which  the  schist  had  been 
deposited  in  the  shape  of  black  mud,  and  then  exhibited  some  deep 
scratches  in  its  surface  in  parallel  lines,  which  he  attributed  to  the 
boulders  with  which  the  top  was  strewed  being  rubbed  against  the 
substance  while  frozen  into  icebergs.  The  older  limestone  very  mucii 
resembles  the  limestone  of  Ireland.  Some  curious  phenomena  were 
next  explained,  as  the  occurrence  of  strata  of  limestones  of  50  or  60, 
and  another  from  120  to  130  feet  in  thickness  ;  and  some  peculiar 
circumstances,  as  the  formation  of  a  number  of  little  troughs,  which 
were  filled  with  volcanic  ashes,  the  trap  getting  in  between  the  sand, 
stone  and  schist.  He  also  stated  his  opinion  that  the  Isle  of  Man  was 
formerly  three  or  more  islands,  and  gave  his  reasons  for  supposing  it 
had  an  arctic  climate.  The  pap'er  was  illustrated  by  an  extensive  and 
well-defined  geological  map  of  the  island. 

Mr.  Lyell  mentioned  similar  instances  to  those  of  the  parallel 
scratches  he  had  met  with  in  Canada  and  Nova  Scotia,  where  rocks 
had  been  graven  by  pebbles  frozen  into  icebergs,  and  where  glaciers 
were  out  of  the  question,  because  the  mountains  were  not  of  sufficient 
height.  On  the  shores  of  the  Bay  of  Fundy,  he  had  met  with  similar 
corroborations. 

It  was  suggested  that  the  scratches  might  have  been  produced  by 
the  pebbles  being  inserted  in  masses  of  mud,  which  seemed  to  have 
existed,  sliding  down  the  rocks.  Blows  from  icebergs  would  not  pro- 
duce these  scratches,  which  were  nearly  parallel  lines  ;  and  Pro- 
fessor Sedgwick  was  inclined  to  the  mud  glacier,  which  he  thought 
carried  the  day. 


MINERAL  REGION  OF  LAKE  SUPERIOR. 

A  LETTER  addressed  to  M.  Eliede  Beaumont,  of  Paris,  gives  some 
account  of  the  copper  and  silver  mines  recently  discovered  at  Kewem 
Point,  on  the  southern  shores  of  Lake  Superior.  I  found  there,"  he 
says,  "  an  interesting  mineral  region.  The  copper  presents  itself 
generally  in  the  metallic  state  ;  filling  all  the  cavities  of  an  amygdaloid 
trap,  disposed  in  banks  of  great  thickness,  intersecting  the  layers  of 
old  red  free- stone  and  of  conglomerate  which  form  this  portion  of  the 
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banks  of  Lake  Superior.  The  metal  is  found  both  pure  and  in  combi- 
nation with  silver — enclosing  spiculse  and  grains  of  pure  silver  vv^ithin 
its  mass — and  silver  a-ystallized,  in  angular  globules  adhering  to  the 
mixed  metal.  In  some  places,  veins  of  pure  silver  intersect  great 
masses  of  copper,  containing  a  silver  alloy  of  no  more  than  from  one 
to  three  in  a  thousand;  in  these  cases,  the  veins  appear  to  have  formed 
themselves  within  the  mass  by  a  process  of  segregation.  I  have  found 
pieces  of  copper  and  silver  so  united  together,  that  they  might  be 
beaten  into  thin  plates.  The  silver,  it  is  supposed,  is  separated  from 
the  copper,  at  a  high  temperature,  by  some  unknown  law  of  segration. 
Metallic  silver  pure  is  also  found  abundantly,  diffused  throughout  the 
amygdaloid  rock,  in  small  grains,  or  lumps  of  the  size  of  a  pea.'' 


COPPER-MINES   IN   SOUTH  AUSTRALIA. 

Some  very  fine  specimens  of  the  Carbonate  of  Copper,  and  of  the 
grey  sulphuret  of  that  metal,  of  an  exceedingly  rich  character,  have 
been  received  from  the  Kassunda  mine,  in  South  Australia.  The  first 
discovery  was  made  in  January,  1844, — when  the  copper  ore  was 
found  cropping  out  to  the  surface ;  and  within  twelve  months,  with 
but  very  few  men  at  work,  400  tons  of  ore  have  been  raised.  There 
are,  at  present,  four  copper  mines  at  work,  and  three  or  four  pro- 
ducing lead  of  good  quality.  The  country  abounds  in  iron  and  man- 
ganese ;  and  some  other  rare  metals  have  been  found.  The  general 
character  of  the  stratum  in  which  these  are  found,  are  a  kind  of  pipe- 
clay, the  result  of  the  decomposition  of  a  variety  of  clay-slate  ;  conse- 
quently the  labour  of  excavating  is  very  slight. — Athen^Bum^^o.  934. 

NEW  DIAMOND   MINE  IN  BRAZIL. 

The  following  account  of  a  Diamond  Mine,  which  has  been 
discovered  in  the  province  of  Bahia,  is  from  a  Brazilian  paper  : — "  Some 
years  ago,"  says  the  journal  in  question,  "veins  of  gold  were  accidentally 
discovered  in  the  Assuara  ;  and  a  crowd  of  contrabandists  soon  flocked 
to  that  desert  portion  of  Bahia — situate  not  far  from  the  southern 
banks  of  San  Francisco — in  search  of  fortune.  The  gold,  however, 
was  but  the  harbinger  of  more  marvellous  wealth  ere  long  to  be  found. 
The  labours  of  the  miner  extended  on  every  side  ;  and  diamond- strata 
were  soon  discovered,  of  richness  incalculable.  In  every  stream  and 
on  every  hill  of  these  districts,  and  of  the  vast  plain  of  Sincara,  trea- 
sures inestimable,  in  gold  and  precious  stones,  presented  themselves 
spontaneously  to  the  hand  of  man.  Attracted  by  the  rumour, 
multitudes  of  emigrants  from  the  town  and  province  of  Bahia,  from 
Minas,  and  even  from  Rio  Janeiro,  crowded  thither,  to  quench  the 
universal  thirst  at  this  jewel-fountain.  It  is  scarcely  three  years  since 
the  first  ounce  of  gold  was  found  in  this  region — then  a  desert ;  and  it 
contains  already  a  population  exceeding  forty  thousand  souls.  It 
would  be  difficult,"  says  this  journal,  to  credit  all  that  is  told  of  the 
products  of  these  new  mines,  if  the  letters  and  reports  of  trust-worthy 
eye-witnesses  did  not  confirm  the  wildest  of  them.    One  letter  says, 
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Gold  is  common  and  abundant  in  every  brook,  and  throughout  the 
entire  district;  but  no  man  regards  it — all  are  githeriug diamonds/' — 

Our  readers  may  form  an  idea,"  the  paper  adds, of  the  importance 
of  these  treasures,  when  they  know  that  a  single  packet-ship  exported 
lately,  from  Bahia  to  Europe,  diamonds  to  nearly  the  value  of  1,000 
contos  de  reis,  (upwards  of  106,000/.)  ;  although  the  larger  portion  of 
these  precious  stones  are  carried  to  Rio  Janeiro,  where,  because  of  a 
greater  abundance  of  capital  and  better  acquaintance  with  the  sort  of 
traffic,  they  fetch  higher  prices.'' 


DIAMONDS  FROM  BRAZIL,  AND  BLACK  DIAMOND  FROM  BORNEO. 

LoMONOsoFF  has  informed  the  Paris  Academy  of  Sciences,  that 
Diamonds  occur  in  the  fixed  rock  in  the  so-called  Itacolumite  of  Brazil, 
on  the  left  bank  of  the  Corsego  des  Rois,  on  the  Serra  da  Grammagoa, 
forty-three  Portuguese  miles  to  the  north  of  the  town  of  Tijucco  or 
Diamantina.  Diamonds  having  been  obtained  there,  for  some  years, 
by  blasting  the  rock,  then  breaking  it  to  pieces,  and  washing  it. 
f^everal  undoubted  specimens  of  diamond  in  the  matrix,  brought  home 
by  Lomonosoff,  were  exhibited  to  the  Academy.  At  the  same  time, 
a  black  mineral  was  shewn,  which  Diard  had  obtained  in  Borneo,  and 
which  is  harder  than  diamond.  At  the  request  of  the  Academy,  a 
skilful  lapidary  endeavoured  to  cut  it  ;  but,  after  twenty-four  hours 
labour,  during  which  his  wheel  was  much  injured,  he  did  not  succeed 
in  grinding  a  single  one  of  the  angles  presented  by  the  surface. 
Dumas  expressed  the  opinion,  that  it  may  be  a  so-called  diamant  de 
nature,  by  which  is  meant  one  of  the  dull  diamonds,  exhibiting  no 
cleavage,  which,  when  reduced  to  powder,  are  employed  in  cutting 
the  diamond.  These,  however,  are  not  black,  and  it  would  be  an 
interesting  circumstance  if  the  substance  in  question  should  prove  to 
be  a  diamond,  which  has  retained  the  opacity  and  black  colour  of 
coal. — Berzelius^  Jahres-Bericht. 


NEW  QUICKSILVER  MINE. 

From  Tuscany,  we  learn  that  a  very  rich  Mine  of  Quicksilver  has 
been  discovered  at  Ripa,  near  Pietra  Santa ;  in  which  the  mercury, 
although  combined  with  sulphur,  is  very  abundant.  There  are,  it  is 
said,  at  the  present  time,  but  two  quicksilver  mines  of  any  importance 
in  operation  :  the  one  Almaden,  in  Spain  ;  the  other  Aria,  in  Austria  ; 
and  both  are  in  the  hands  of  M.  Rothschild.  Three  horizontal  gal- 
leries have  already  been  pierced  in  the  side  of  the  mountain  in  which 
the  new  mine  is  situate  ;  and  all  have  arrived  at  an  excellent  vein  of 
mercury.  The  mineral  produced  yields,  according  to  analysis,  20  per 
cent,  of  the  purest  quicksilver.  It  is  believed,  says  the  Commerce, 
that,  in  a  short  period,  no  less  than  200  workmen  will  be  employed, 
and  that  at  least  100  or  120  pounds  of  metal  per  day  will  be  raised. 

DISCOVERY  OF  PURE  FELD-SPAR. 

It  is  very  rarely  that  this  substance  is  found  in  a  pure  state,  so  that 
it  can  be  rendered  available,  without  an  admixture  of  quartz  ;  and 
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when  this  is  the  case  its  value  is,  of  course,  greatly  enhanced.  A  vein 
of  it  has  been  hit  upon  lately,  on  some  property  of  James  Ferguson, 
Esq.,  advocate  of  this  city,  at  Altens,  about  three  miles  south  of 
Aberdeen,  in  the  parish  of  Nigg,  Kincardineshire.  It  forms  a  solid 
upper  stratum  of  rock,  extending  about  three  hundred  yards,  and 
fifteen  feet  deep  ;  and,  as  it  faces  the  sea,  can  be  conveniently  conveyed 
without  the  trouble  and  expense  of  land  carriage.  It  contains  20  per 
cent,  of  the  material  of  porcelain  when  calcined,  and  is  employed  in 
glazing  that  article  ;  and  from  the  facility  of  fusing,  it  cannot  fail  to 
be  highly  useful  in  the  manufacture  of  glass. — Edinburgh  Chronicle, 


GOLD  AND  PLATINA. 

At  St.  Petersburgh,  the  Minister  of  the  Interior  has  presented  a 
Report  to  the  Emperor,  which  gives  the  following  statistics  relating  to 
the  Gold  and  Platina  mines  of  Russia  : — The  former  have  yielded,  since 
the  commencement  of  their  working  in  1815,  and  up  to  the  close  of 
1844,  about  9,000  pounds  of  fine  gold,— having  a  value  of  150,000,000 
of  roubles,  or  ^24,000,000  sterling;  and  the  later  since  1819,  when 
they  were  first  worked,  2,000  pounds — representing  7,000,000  of 
roubles,  or  1,120,000. ;  forming  a  total  of  157,000,000  of  roubles,  or 
^^25,120,000.  The  gold  and  platina  mines  of  Russia  are  nearly  all 
in  the  Ural  and  Altai  chains  of  Mountains. 


NITRE  IN  AFRICA. 

A  VERY  important  discovery  has  been  made  of  extensive  deposits  of 
the  Nitrates  of  Potash  and  Soda,  in  the  neighbourhood  of  Angra 
Pequena,  on  the  western  coast  of  South  Africa.  Whether  they  will 
suffice  to  supply  the  place  of  the  nitre,  (nitrate  of  soda,)  which  has 
hitherto  been  derived  from  Atacama,  in  South  America,  is  yet  un- 
known. These  salts  are  so  largely  employed  in  chemistry,  the  arts, 
and  in  agriculture,  that  the  discovery  of  new  deposits  nearer  to 
Europe  then  Ceylon  and  Peru,  is  likely  to  be  productive  of  great 
benefit. 


FORMATION  OF  IRON-GLANCE  BY  SUBLIMATION. 

Mitscherlich's  theory  of  the  Formation  of  Iron-glance  in  the 
Fissures  and  Clefts  of  Volcanic  Mountain-rocks,  by  aid  of  Chlorine, 
is  wtU  supported  by  a  phenomenon  which  has  taken  place  in  the  salt- 
mines of  Wieliczka.  It  has  sometimes  happened  that  the  extensive 
wood-work  of  these  vast  mines  has  been  destroyed  by  fire  ;  and  the 
iron-work  and  implements  have  at  the  same  time  suffered.  Von 
Hrdina,  one  of  the  officers  of  the  mines,  shewed  me  specimens  of 
saliferous  clay,  obtained  from  the  vicinity  of  such  conflagrations,  in 
which  the  fissures  were  lined  and  impregnated  with  iron- glance.  A 
recent  formation  of  iron-glance  has  thus  evidently  taken  place,  in 
which  chlorine  must  have  performed  a  part. — Professor  I\  '6ggerath, 
in  Karsten's  Archiv  ;  Jameson's  Journal,  No.  77. 
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COLOURING  MATTER  OF  FLINT,  CARNELIAN,  AND  AMETHYST. 

It  appears  from  the  experiments  of  W.  Heintz,  as  stated  in  Peg' 
gendorfF's  Annaleriy  that  Flint  is  coloured  by  organic  matter, 
Carnelian  by  [per]  oxide  of  iron,  and  Amethyst  by  ferric  acid. — 
Jameson's  Journal, 


CHEMICAL  EXAMINATION  OF  THE  ELIE  PYROPE  OR  GARNET.* 

Prof.  Ccnnell  has  communicated  this  inquiry  to  Jameson^s 
Journal,  No.  78. 

"  This  mineral  is  found  on  the  sea-shore  at  Elie,  in  the  county  of 
Fife,  proceeding  from  the  debris  of  trap-rocks.  It  has  been  long 
known  to  Scottish  mineralogists,  and  has  been  regarded  as  one  of  the 
varieties  of  precious  Garnet,  occasionally  getting  the  name  of  Pyrope. 
It  is  not  crystallized,  but  occurs  in  angular  grains,  which  evidently 
have  not  come  from  any  distance.  Its  other  leading  external 
characters,  including  transparency  and  colour,  agree  with  those  of 
precious  garnet  and  pyrope  ;  the  colour  approaching  the  deeper  tint 
of  pyrope.  Its  specific  gravity  I  found  to  be  3*661  at  60°.  I  am 
not  aware  that  this  substance  has  been  previously  examined  chemi- 
cally ;  and  in  subjecting  it  to  analysis,  my  principal  object  was  to 
endeavour  to  ascertain  whether  it  partook  more  of  the  chemical 
nature  of  pyrope,  or  of  the  ordinary  varieties  of  precious  garnet. 

The  principal  results  of  the  analysis  may  be  thus  briefly  stated  : — 
The  general  conformity  between  the  result  here  given,  and  the 
analyses  of  pyrope  referred  to,  comprising  those  of  Klaproth, 
Wachtmeister,  and  Von  Kobell,  particularly  as  respects  the  con- 
siderable quantity  of  magnesia,  and  the  comparatively  small  quantity 
of  oxide  of  iron,  although  with  some  apparent  discrepancy  as  to  the 
state  of  oxidation  of  the  latter  substance,  tend  to  show  a  close  con- 
nection between  the  Elie  mineral  and  pyrope.  The  occurrence,  also, 
in  the  former,  of  a  very  minute  but  decided  trace  of  oxidation  of 
chrome,  appears  still  farther  to  establish  this  relation,  and  perhaps 
shows  that  that  substance  can  hardly  be  viewed  in  pyrope  as  an 
essential  constituent. 

The  specific  gravity  leads  to  a  similar  view  as  to  this  connection  ; 
for,  whilst  that  of  precious  garnet  is  upwards  of  4,  that  of  pyrope  is 
only  3*78,  and  that  of  the  Elie  mineral  3*661,  as  already  stated. 


ARTESIAN  WELL  AND  FOUNTAINS  IN  TRAFALGAR-SaUARE. 

Prof.  Faraday  has  delivered,  at  the  Royal  Institution,  an 
interesting  paper  On  the  Artesian  Well  and  Water."  His  chief 
purpose  was  to  explain  the  means  by  v/hich  it  is  sought  to  render  a 
supply  of  water  drawn  from  deep  wells,  sunk  in  the  chalk,  an 
important  auxiliary  to  the  services  of  the  Metropolitan  Water  Com- 
panies. He  illustrated  this  inquiry  by  relating  the  operations  of 
Messrs.  Easton  and  Amos  in  the  fountains  and  other  water-v^orks  at 
Trafalgar-square.  It  was  shown  how  the  water,  which  is  now 
supplied  to  these  jets  d'eau  at  the  rate  of  500  gallons  a  minute,  and 
*  Known  to  amateur  collectors  as  Elie-ruby, 
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to  the  Admiralty,  Treasury,  Houses  of  Pariiament,  and  other  public 
offices,  at  the  rate  of  100  gallons  a  minute,  was  drawn  from  the 
chalk  ;  that,  in  the  sinking  of  the  well,  there  was  no  pumping  out  of 
water,  and,  therefore,  no  removal  of  sand  to  an  extent  that  could 
possibly  endanger  the  foundations  of  neighbouring  buildings,  or 
indeed  to  any  extent ;  and  thus  there  was  no  reason  to  imagine  that 
the  supply  of  water  in  the  neighbourhood  was  importantly  interfered 
with  by  the  quantity  drawn.  Prof.  Faraday  next  inquired  into  the 
geological  relations  of  the  deep  waters  of  London.  He  described  the 
great  chalk  basin,  with  the  successive  ascending  strata  of  sand, 
mottled  clay,  and  London  clay ;  and  then  showed  that,  wherever 
chalk  and  sand  crop  out,  the  water  which  falls  on  the  land  must  find 
its  way  beneath  the  clay,  and  remain  in  the  fissures  of  the  chalk 
basin.  Hence,  it  appears  to  follow,  that  if  the  water  in  this  cavity  be 
exhausted,  it  must  be  supplied  from  those  rivers  near  London,  as  the 
Colne,  the  Verulam,  the  Wandle,  and  perhaps  the  Lea,  which  now 
flow  over  the  clay,  and  derive  their  origin  and  part  of  their  waters 
from  springs  issuing  out  of  the  chalk  and  sand.  In  the  extreme  case 
of  the  deep  wells  being  exhausted,  these  rivers  would  probably  be 
drained  by  being,  as  it  were,  made  to  fl^w  underground. 

The  chemical  quality  of  the  deep -well  water  was  then  noticed. 
Water  drawn  from  the  sand  or  chalk  under  London  is  remarkable  for 
its  softness,  which  is  due  to  the  carbonate  of  soda  which  it  contains. 
It  is  advantageously  distinguished  from  the  surface-waters  by  its 
freedom  from  all  organic  impurities.  These  occur  where  least 
expected.  The  water  of  a  celebrated  well  in  Berkeley-square,  on 
being  carefully  examined,  was  found  contaminated  with  nitrate  of 
lime,  this  substance  being  doubtless  derived  from  the  contents  and  walls 
of  a  sewer  which  was  found  to  be  connected  with  it.  The  Professor 
then  adverted  to  certain  statistical  circumstances  of  Messrs.  Easton 
and  Amos's  arrangement.  Their  contract  with  the  Government 
secures  to  the  latter,  for  consumption,  a  supply  at  the  rate  of  100 
gallons  a  minute  for  ten  hours  in  the  day,  at  an  outlay  of  9,000/.,  and 
an  annual  rent  of  500/.,  the  previous  annual  payment  for  the  same 
service  being  about  1,000/.,  the  fountains  being  also  at  the  same 
supplied  with  500  gallons  per  minute.  It  was  further  said,  that  even 
in  neighbourhoods  of  small  houses,  if  2,000  houses  were  to  unite  in 
contributing  the  average  water-rent  for  the  purpose,  they  might 
obtain  the  pure  deep-well  water  at  a  cheaper  rate  than  at  present. 

Prof.  Faraday  concluded  his  discourse  by  exhibiting  an  ingenious 
hydraulic  machine,  constructed  on  Venturi's  developments  of  the 
condition  of  the  contracted  vein,  hj  which  a  stream  of  water,  issuing 
from  a  tube,  was  made  to  raise  a  small  column  of  water  from  a  lower 
level ;  and  stated  that,  from  the  result  of  experiments,  it  now  seemed 
probable  that  this  principle  might,  in  certain  cases,  be  economically 
applied  to  practical  purposes. — Athenceum,  No.  919. 

Engravings  of  the  pumping-engines,  sections  of  the  strata,  &c., 
will  be  found  in  No.  153  of  the  Illustrated  London  News, 
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ARTESIAN  WELL  IN  LUXEMBOURG. 

M.  Wetter  has  addressed  to  the  Paris  Academy  of  Sciences,  a 
letter  relative  to  an  Artesian  Well  at  Mondorf,  in  the  duchy  of 
Luxembourg.  This  well  has  already  been  bored  to  the  depth  of 
671  metres,  viz.  124  metres  lower  than  that  of  Greneile,  but  no  water 
has  been  obtained.  The  temperature  at  the  bottom  is  34°,  and  at  the 
surface  11°  ;  showing  that  the  increase  of  the  temperature  in  proportion 
with  the  depth,  is  the  same  as  at  the  Artesian  well  of  Greneile,  viz. 
1°  for  50  metres. 


TEMPERATURE  OF  A  WELL. 

The  Rev.  T.  Rankin  has  reported  to  the  British  Association,  the 
following  Thermometrical  Observations  in  a  deep  Well  at  Huggate, 
Wold,  Yorkshire  :  the  well  is  348  feet  in  depth  : — 


December  9th,  1844,  top  of  well  38  degrees,  at  4  p.m. 

„  150  feet  deep  42  „ 

„  300  feet  deep  45  „ 

„  water  at  bottom   43  „ 

March  lltli,  1845  . .  top  of  well    32  degrees,  at  6  p.m. 

„  150  feet  down  38  ,, 

„  300  feet  down  44  „ 

,  water  43  „ 

April  5th,  1845  ....  top  of  well   50  degrees,  at  2^  p.m. 

„  100  feet  deep    45  „ 

„  200  feet  deep   45  „ 

„  300  feet  deep   43  „ 

„  water  42  „ 

April  23rd,  1845  top  of  well   59  degrees,  at  2  p.m. 

„  100  feet  deep   55  „ 

„  200  feet  deep   50  „ 

„  300  feet  deep   47  „ 

„  water  45  „ 

June  3rd,  1845  top  of  well   70  degrees,  at  1  p.m. 

,,  100  feet  down  65  „ 

„  150  feet  down  60  „ 

„  200  feet  down  55  ,, 

„  300  feet  down  52  „ 

„  water  46  ,^ 

The  average  of  these  five  was — 

Of  the  Shaft    47  08 

Of  the  Water   43  8 


Proceedings  of  the  British  Association, 


perpetuity  of  springs. 
Baron  Humboldt,  in  his  Kosmos,  thus  eloquently  adduces  some 
striking  instances.  *'  The  springs  of  Greece  still  liow  apparently  in  the 
same  places  as  they  did  in  the  times  of  Hellenic  antiquity.  The 
S))ring  of  Erasinos,  two  leagues  south  of  Argos,  in  the  declivity  of 
Chaon,  is  even  mentioned  by  Herodotus.  At  Delphi,  the  Cassotis 
(the  so-called  Wells  of  St  Nicholas)  still  rises  to  the  south  of  the 
Lesche,  and  flows  under  the  Temple  of  Apollo  ;  the  Castalia,  too, 
the  foot  of  Pheedriadee,  and  the  Pirene  at  Acrocorinth,  are  there, 
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wells  as  the  hot  baths  of  JEdepsos  in  Cubsea,  in  which  Sulla  bathed  at 
the  time  of  the  Mithridatic  war.  I  gladly  adduce  these  particulars,  be- 
cause they  forcibly  remind  us  how,  in  a  country  exposed  to  earthquakes 
so  frequent  and  so  violent,  the  interior  of  our  planet  has  been  able  to 
preserve  its  spring  canals  unaltered  for  2000  years  at  least.  The 
Fontaine  Jaillissante  of  Lillers,  in  the  department  of  the  Pas  de 
Calais,  was  bored  in  the  year  1126,  and  ever  since  then  has  the  water 
flowed  uninterruptedly  to  the  same  height,  and  in  the  same  quantity. 
The  excellent  geographer  of  the  Caramanian  coasts,  Captain  Beaufort, 
moreover,  observed  the  sameflame,  fed  by  a  stream  of  inflammable  gas, 
which  flows  out  in  a  district  of  Phaselis,  which  Pliny  describes  as  the 
flame  of  Chimsera,  in  Lycia.'^ 


THE  DILUVIAL  EPOCH. 

Prof.  F.  J.  Pictet,  of  Geneva,  in  his  TraiU  Elementaire  de 
Paltontologie,  has  been  led  to  form  a  different  opinion  from  that 
entertained  on  the  Diluvial  Epoch ;  deriving  his  evidence  from  the 
examination  of  fossil  bones  from  the  caves  of  France,  and  of  the  bones 
found  in  the  gravel  of  the  environs  of  Geneva. 

Prof.  Pictet  is  of  opinion  that  the  following  is  the  order  of  events 
as  they  occurred  in  Europe  : — The  species  now  living,  and  some 
others,  were  created  at  the  commencement  of  the  diluvial  epoch. 
Partial  inundations  and  chanaes  of  temperature  caused  some  of  them 
to  perish,  such  as  the  mammoth,  the  species  of  bear  having  an  arched 
forehead,  the  hyaenas,  the  stag  with  gigantic  horns,  the  rhinoceros,  the 
hippopotamus,  &c. ;  but  the  greater  number  of  the  species  escaped 
these  causes  of  destruction,  and  still  live.  Besides  those  which  I  have 
menlioned,  and  others  which  I  have  noticed  in  the  body  of  my  work, 
it  is  possible,  for  example,  that  the  Ursus  prisons  may  be  the  original 
of  recent  bears,  &c. 

It  may  be  objected,  perhaps,  that  there  is  nothing,  in  this  manner 
of  viewing  the  subject,  to  account  for  the  late  appearance  of  man.  It 
must  be  remarked,  however,  that  it  is  necessary  to  distinguish  between 
the  creation  of  man  and  his  establishment  in  Europe.  It  is  probable 
that  he  did  not  arrive  there  till  after  the  inundations  which  destroyed 
the  cavern-bears  and  the  contemporaneous  animals.  It  may  even 
be  supposed  that  the  last  diluvial  deposit,  and,  in  particular,  the 
arenaceous  formations  of  Switzerland,  were  formed  before  the  human 
species  inhabited  our  regions.  There  is  nothing,  however,  to  prove 
that  man  had  not  been  created  in  Asia  at  the  commencement  of  the 
diluvial  epoch.  It  must  be  remembered  that  the  Sacred  Writings, 
and  the  traditions  of  various  notions,  authorise  us  to  believe  that  man 
witnessed  some  of  those  inundations  which  were  entitled  to  the  name 
of  deluges.  Subsequently,  tribes  of  the  human  race  b'jcame  more 
numerous,  and  migrated  to  Europe  ;  and  every  one  knows  that 
philological,  historical,  and  physiological  researches  ail  combine  to 
demonstrate  that  Asia  was  the  cradle  of  the  nation  which  have  suc- 
cessively invaded  our  continent." — Jameson's  Journal j  No.  77. 
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SUBSIDENCE  OF  THE  LAND  AT  PUZZUOLI. 

Mr.  J.  Smith  has  stated  to  the  British  Association,  that  when  he 
visited  the  temple  of  Jupiter  Serapis  at  Puzzuoli,  in  March,  1819,  its 
floor  was  elevated  about  six  inches  above  the  level  of  the  sea ;  but  on 
the  11th  of  May  in  the  year  1845,  it  was  covered  to  the  depth  of 
18  inches  at  low  water,  and  28f  at  high  tide  ;  the  sea  being  calm  at 
the  time.  The  custode  of  the  building  told  Mr.  Smith  that  this  change 
was  progressive,  amounting  to  li  English  inch  per  annum.  The 
cicerone,  too,  who  had  exercised  his  profession  for  30  years,  said  he 
knew  a  difference  of  at  least  3  feet  6  inches  in  the  height  of  the  sea 
upon  the  piers  of  the  Bridge  of  Caligula,  giving  the  same  amount  of 
subsidence  yearly.  There  were,  besides,  many  similar  proofs  in  the 
partly  submerged  houses  and  causeways  of  Puzzuoli.  The  perforations 
of  the  Pholades  in  the  columns  indicate  a  former  period,  during  which 
the  temple  remained  submerged  at  a  stationary  level ;  and  contem- 
porary accounts  state,  that  by  an  instantaneous  movement  it  was  lifted 
to  some  height  above  the  sea,  which  receded  nearly  200  paces,  leaving 
an  immense  quantity  of  fish,  which  were  collected  by  the  inhabitants. 
This  took  place  in  October,  1538,  immediately  before  the  elevation  of 
Monte  Nuovo, — Athenceumj  No.  925. 


IMPRESSIONS  OF  ANIMALS  ON  SANDSTONE. 

The  Rev.  Dr.  Buckland  has  read  to  the  British  Association,  a 
paper  on  the  Mechanical  Action  of  Animals  on  Hard  and  Soft  Sub- 
stances during  the  progress  of  Stratification,  and  on  the  Distinction 
between  Cavities  made  by  Rain-drops  and  Bubbles  on  red  Sandstone. 

Dr.  Buckland  shewed  the  operations  of  insects  through  limestone 
and  sandstone  rocks,  and  said  he  could  find  no  traces  in  the  carboni- 
ferous series.  He  then  pointed  out  that  all  the  impressions  said  to 
be  the  impressions  of  rain  on  sandstone  were  really  not  so,  but  were 
often  the  effect  of  bubbles  which  arose  to  the  top  of  mud  containing 
perhaps  decomposing  vegetable  matter ;  and  they  might  be  distin- 
guished from  each  other  by  the  jagged  appearances  of  the  edges  of 
those  caused  by  bubbles,  and  by  the  inequality  of  the  size  of  those 
produced  in  the  latter  way.  The  slab  in  the  Cambridge  Geological 
Museum,  which  was  a  very  curious  one,  was  not  indented  by  rain. 
He  warned  geologists  again  not  to  be  misled  by  general  conclusions. 

Mr.  Lyell  stated  he  had  seen  impressions  on  the  mud  at  Baltimore, 
and  had  asked  some  boys  what  occasioned  them,  and  was  told  bub- 
bles.'*  He  had  also  lately  heard  of  footsteps  of  Cheirotheria  being 
found  between  the  coal-seams  of  Pennsylvania,  which  was  thejfirst  time 
clear  evidence  had  been  adduced  of  the  existence  of  winds  and  rep- 
tiles at  the  time  of  the  formation  of  the  carboniferous  series.  — 
Literary  Gazette ,  No.  1488. 

AGENCY  OP  LAND  SNAILS  IN  FORMING  HOLES  AND  TRACKWAYS  IN 
COMPACT  LIMESTONE. 

Dr.  Buckland  has  read  to  the  British  Association,  a  paper,  a  con- 
tinuation of  one  in  which  the  author  ascribed  certain  perforations  dis- 
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covered  by  him  on  the  under  side  of  ledges  of  Limestone  rock  at 
Tenby,  Boulogne,  and  Plymouth,  to  the  agency  of  an  acid  secretion 
of  Land  Snails,  which  resorted  to  these  perforations  daily  for  shelter. 
The  additional  instances  now  described  were  discovered  by  Dr.  Buck- 
land  in  Cumberland,  during  a  visit  made  in  1842,  in  company  with 
Mr.  Hopkins;  at  Cannington  Park,  in  Somersetshire,  by  Mr.  Baker ; 
in  the  stringcourses  of  the  Roman  castle  at  Richborough,  built  of 
Kentish  rag  ;  in  the  roof  of  the  cromlech  at  St.  Nicholas,  near  Car- 
diff ;  in  the  rock  work  in  Mr.  Dillwyn's  garden,  brought  from  Gower  ; 
and  in  St.  Mary's  Abbey,  at  York.  Dr.  Buckland  exhibited  speci- 
mens of  limestone  rock  from  several  localities,  shewing  perforations 
occupied  by  snails,  and  grooves  or  furrows  leading  to  the  perforations  ; 
and  he  insisted  that  these  were  unlike  those  produced  by  any  marine 
animal,  or  by  atmospheric  causes.  The  perforated  rocks  were  stated 
to  be  only  found  in  districts  affording  a  rich  vegetation,  and  were 
always  met  with  immediately  on  passing  from  a  slate  region,  or  one 
entirely  composed  of  limestone,  into  another  covered  with  more  luxu- 
riant herbage.  Dr.  Buckland  attached  great  importance  to  the  per- 
forations at  Richborough  Castle,  which,  he  said,  afforded  a  measure 
of  the  time  necessary  for  such  operations.  The  deepest  holes  he  had 
seen  in  limestone  rocks  never  exceeded  two  or  three  inches,  and  he 
considered  it  probable  that  they  had  occupied  several  thousand  years  in 
their  formation  ;  the  holes  were  only  found  in  the  hardest  limestone 
rocks,  because  in  all  others  they  would  be  obliterated  by  atmospheric 
action. 


THE  LANCASHIRE  COAL-FIELD. 

A  PAPER  has  been  read  to  the  Geological  Society,  On  the  Rela- 
tion of  the  New  Red  Sandstone  to  the  Carboniferous  Strata  in  Lan- 
cashire and  Cheshire,''  by  E.  W.  Binney,  Esq. 

The  author  endeavoured  to  shew  that  the  Lancashire  Coal- Field, 
although  a  great  thickness,  does  not  exhibit  a  passage  upwards  into 
the  new  red  Sandstone,  but  that  it  is  a  more  perfect  series  than  that 
in  the  west  of  Yorkshire  and  Derbyshire.  He  also  supposes  that  the 
coal-measures  are  generally  thrown  down  by  the  various  faults,  the 
dislocation  being  of  some  extent ;  that  these  measures  continue  unal- 
tered beneath  the  upper  beds  ;  and  finally,  that  the  lower  portions  of 
the  new  red  sandstone  are  but  imperfectly  exhibited  in  the  coal-field  in 
question. 

COAL  IN  THE  ASTURIAS. 

Mr.  Prate  has  illustrated  to  the  British  Association,  the  Coal  Depo- 
sits along  the  coast  from  near  Leon  through  Oviedo.    The  strata 
rise  below  the  tertiary,  and  consist  of  alternations  of  grit  and  shale, 
and  thin  layers  of  limestone  ;  and  contain  a  good  bed  of  coal,  about 
I  9  feet  in  thickness.     Nearer  Oviedo  are  many,  about  70,  seams 
'  and  rich  deposits  of  coal.    Abundance  of  fossils,  chiefly  shells  and 
corals,  is  found  ;  and  the  author  concluded,  from  the  whole  of  his 
I  observations,  that  this  part  of  Spain  contained  not  only  coal-beds  cor- 
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responding  with  those  of  England  and  other  countries,  but  others 
belonging  to  an  elder  period.  Below  this  coal  lay  prodigious  strata  of 
haematite,  the  pure  unmixed  ore  being  50  feet  thick,  and  apparently 
an  aqueous  or  mechanical  deposit.  An  interesting  conversation  en- 
sued on  coal  and  haematite  formations,  in  which  Professors  Sedgwick 
and  Buckland,  and  Sir  H.  De  la  Beche,  took  a  share:  the  latter 
remarked  on  the  haematites  in  England  generally  occurring  in  veins 
and  fissures,  and  on  a  deposit  in  Dean  Forest  resembling  this  in 
Spain,  and  accounted  for  by  the  analogy  to  great  masses  of  impure 
carbonate  of  iron,  "  bog  ore,"  still  in  the  process  of  formation  in 
most  of  our  bogs. 


OUR  SUPPOSED   INEXHAUSTIBLE   STORES   OF  COALS. 

The  opinion  that  our  stores  of  Coal  are  all  but  inexhaustible,  rests 
wholly  on  assumed  data,  and  not  upon  any  accurate  and  detailed  sta- 
tistical accounts,  such  as  alone  could  warrant  a  confident  opinion. 
This  question  will,  ere  long,  become  a  subject  of  serious  concern,  ^ 
unless  some  measures  are  taken  to  found  our  calculations  on  a  solid  J 
basis.    It  is  an  easy  matter  to  assume  that  a  considerable  thickness  of  ' 
available  coal  extends  over  hundreds  of  square  miles  ;  but  the  different 
opinions  formed  by  men  of  the  highest  respectability  and  talent, 
strongly  prove  how  meagre  and  unsatisfactory  are  the  only  data  on 
which  their  estimates  are  founded.    It  is  not,  however,  the  mere  ' 
quantity  of  coal  that  is  to  be  considered  ;  especial  regard  must  be  had 
to  its  quality,  depth,  thickness,  extent,  and  position.    Many  of  the  ; 
inferior  seams  can  only  be  worked  in  conjunction  with  those  which, 
by  their  superior  quality,  repay  the  expense  of  working  them  at  depths 
varying  from  300  to  600  yards  ;  and  it  may  readily  be  conceived  that  | 
inferior  coal  only  could  not  be  profitably  raised  from  pits  equal  in  j 
depth  to  three  or  four  times  the  height  of  St.  Paul's  Cathedral,  unless  f 
the  price  of  such  inferior  coal  was  raised  to  more  than  the  present  | 
price  of  the  best  coal.    It  is  the  additional  expense,  and  consequent  I 
additional  difficulty,  of  competing  with  other  countries,  that  is  the  ^ 
vital  question  to  be  considered.    It  is  not  the  exhaustion  of  mines,  'i 
but  the  period  at  which  they  can  be  profitably  worked,  that  merits  \ 
earnest  and  immediate  attention  ;  and  it  is  with  especial  reference  to 
this  that  the  value  and  increasing  necessity  for  mining  plans  is  so 
strongly  apparent.    If  these  inferior  seams  are  not  worked  now,  in 
conjunction  with  the  better  seams,  they  will,  in  all  probability,  be 
wholly  lost;  and,  to  a  certainty,  they  must  be  so,  if  no  permanent 
registration  is  adopted  to  show  what  were  the  former  circumstances  of 
each  mine. — T.  Sopwithj  on  the  National  Imjjortance  of  preserving 
Mining  Records. 

STRUCTURE  AND  RELATIONS  OF  CORNULITES  AND  OTHER  SILURIAN 
FOSSILS. 

The  singular  fossil  named  Cornulites  serpularius  is  well  known  as 
characteristic  of  the  Silurian  rocks  of  Gothland,  Britain,  and  North 
America,  and  its  affinities  have  been  the  subject  of  mi:ch  conjecture. 
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Mr.  Salter's  investigations  proved  that  it  differed  essentially  from  any 
crinoidal  animal  or  coral,  and  was  most  probably  an  ancient  form  of 
the  SerpulincB,  From  a  similarity  of  structure  in  the  Tentaculites, 
another  abundant  fossil  of  the  Silurian  rocks,  Mr.  Salter  is  disposed 
to  refer  it  to  the  same  group  with  Cornulites. — Proceedings  of  the 
British  Association, 

EXTINCT  MAMMALS  OF  AUSTRALIA.  THE  DINORNIS. 

Prof.  Owen  has  submitted  to  the  British  Association  his  Second 
Report  on  the  Extinct  Mammals  of  Australia;  with  Additional  Ob- 
servations on  the  Genus  Dinornis,  of  New  Zealand."  In  his  previous 
Report*,  Prof.  Owen  had  demonstrated  the  former  existence  in  Aus- 
tralia of  two  genera  of  marsupial  animals,  rivalling  in  size  the  rhi- 
noceros and  hippopotamus  of  the  old  continent.  Since  the  reading  of 
his  first  Report,  Professor  Owen  had  received  three  molar  teeth  be- 
longing to  the  upper  jaw  of  the  Diprotodon  ;  the  crown  of  each  tooth 
was  divided  into  two  piincipal  transverse  ridges,  like  those  of  the 
lower  jaw,  and  the  enamel  presented  the  wrinkled  and  punctate  sur- 
face peculiar  to  the  genus.  With  these  was  found  a  large  scalpriform 
incisor,  whose  bevelled  cutting  edge  showed  that  it  worked  upon  a 
similar  tooth  in  the  lower  jaw.  The  Diprotodon,  therefore,  had  mo- 
lars like  the  kangaroo  ;  but,  instead  of  the  two  large  incisors  in  the 
lower  jaw  being  opposed  to  six  smaller  in  the  upper,  as  in  the  kan- 
garoo, it  had  two  large  incisors  above  as  well  as  below,  agreeing  in 
form  and  structure,  and  relative  size,  with  those  of  the  wombat. 
Prof.  Owen  considered  himself  justified  in  concluding  that  the  dipro- 
todon combined  the  characters  of  phascolomys  with  those  of  macropus, 
exhibiting  both  upon  a  gigantic  scale,  and  constituting  one  of  those 
links  in  the  chain  of  being  which  the  course  of  time  has  broken  and 
destroyed. 

Prof.  Owen  also  stated  that  a  large  collection  of  bones  of  the  Di- 
nornis had  been  obtained  from  a  new  locality  by  Mr.  Percy  Earle. 
This  collection  contains  four  of  the  species  of  Dinornis  already  de- 
scribed, including  the  three  most  remarkable  for  gigantic  stature. 
One  of  these,  with  a  stature  nearly  equalling  the  ostrich,  presents  in 
all  the  bones  of  its  leg  double  the  thickness  in  proportion  to  their 
length,  and  must  have  been  the  strongest  and  most  robust  bird,  in 
proportion  to  its  size,  that  ever  existed.  Of  the  gigantic  species, 
vertebrae,  ribs,  and  an  almost  entire  sternum,  most  resembling  that  of 
the  apteryx,  have  been  obtained.  The  Rev.  Mr.  Williams  has  also 
transmitted  the  cranial  portion  of  a  skull  related  in  size  to  the  Di- 
nornis strut ho'ides,  manifesting  many  peculiarities,  and  a  striking 
resemblance  to  the  same  part  in  the  dodo  and  apteryx. — Athenaeum, 
No.  926. 

THE  DICYNODON. 

Prof.  Owen  has  communicated  to  the  Geological  Society,  the 


*  See  Year-bcok  of  Facts,  1845,  p.  275. 
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description  of  certain  Fossil  Crania  discovered  by  A.  G.  Bain,  Esq. 
at  the  south-eastern  extremity  of  Africa,  (500  miles  east  of  Cape 
Town),  referable  to  different  species  of  an  extinct  genus  of  reptilia 
(Dicynodon),  and  indicative  of  a  new  tribe  or  sub-order  of  Sauria. 

The  most  remarkable  character  in  these  fossils  is  the  presence  of 
two  long,  curved,  and  sharp -pointed  tusks,  which,  like  those  of  the 
walrus,  descend  one  from  each  superior  maxillary  bone,  and  pass  on 
the  outside  of  the  fore  part  of  the  lower  jaw,  a  character  rare  even  in 
mammals,  and  hitherto  only  met  with  in  that  class  ;  but  in  these  spe- 
cimens, combined  with  a  structure  of  the  cranium,  proving  that  the 
animals  belonged  to  the  class  Reptilia,  but  were  members  neither  of 
the  Crocodilian  nor  Chelonian  orders.  The  Lacertine  Sauria  offer  cha- 
racters for  comparison,  but  the  minor  deviations  from  the  ordinary 
Lacertian  structure  are  so  numerous,  the  mode  in  which  Crocodilian  and 
Chelonian  characters  are  interwoven  upon  an  essentially  Lacertian  base 
is  so  interesting,  and  the  individual  and  distinctive  characters  of  the 
Dicynodons  so  striking  and  peculiar,  as  to  require  a  detailed  osteo- 
logical  description  for  their  complete  illustration. 

For  these  details  the  reader  is  referred  to  Messrs.  Bain  and  Owen's 
Memoirs,  in  the  Transactions  of  the  Geological  Society. 

With  respect  to  the  use  of  the  tusks,  and  the  mode  of  life  of  this 
ancient  and  most  remarkable  Saurian,  Professor  Owen  concludes, 
from  their  shape,  proportional  length,  sharp  points,  and  dense  texture, 
that  the  tusks  of  the  Dicynodon  were  applied  by  the  living  animal 
either  for  the  purpose  of  killing  its  prey,  or  of  defending  itself  from 
its  foes,  or  in  both  acts  ;  and  that  they  are  offensive  and  defen- 
sive arms. 

The  vertebrae  of  the  Dicynodon  present  the  sub-biconcave  structure 
common  to  most  of  the  older  extinct  Saurians  ;  which  structure,  in^ 
comparison  with  the  ball-and-socket  vertebrae  of  the  modern  species, 
indicates  a  more  aquatic  and  perhaps  marine  theatre  of  life  for  the 
amphibia  which  swarmed  in  such  plenitude  of  development  and 
diversity  of  forms,  during  the  ancient  secondary  periods  of  the  geolo- 
gical history  of  this  planet. 

PROFESSOR  AGASSIZ  ON  FOSSIL  FISHES. 

The  object  which  I  proposed  to  attain,  (says  M.  Agassiz,)  in  these 
new  researches  on  the  Osteology  of  Fish,  was,  above  all,  to  become 
acquainted  with  the  forms  of  the  head  and  of  the  cranium  ;  to  deter- 
mine their  ridges,  the  hollows,  and  the  relief  in  all  their  details  ;  and 
to  find  in  these  different  forms  general  types  of  the  family,  of  the 
genus,  and  of  the  species.  If  my  predecessors  have  fixed  on  a  regular 
type,  the  carp  or  perch,  in  describing  their  osteology,  and  in  pointing 
out  how  these  types  may  vary  in  the  irregular  genera,  I,  on  the  con- 
trary, have  had  to  direct  my  attention  principally  to  closely-alUed 
types,  to  search  for  the  minute  deviations  which  might  accompany 
specific  differences,  to  study  the  general  character  of  the  genus,  to  in- 
dicate the  variations  which  the  still  more  general  type  of  the  family 
might  be  subject  and  thus  to  arrive  at  the  possibility  of  distinguishing 
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families,  genera,  and  species  by  the  osteology  of  the  cranium.  It  will 
be  conceited  that  this  study  is  ulmost  interminable  ;  for — and  this  is 
a  new  manifestation  of  the  infinite  variety  of  nature — each  genus,  each 
family,  has  its  characteristic  features,  and  its  specific  variations  occur 
within  fixed  limits.  In  one  family,  the  absence  of  a  central  crest  of 
the  cranium  may  constitute  a  characteristic  feature  common  to  the 
whole  family,  while  in  another  this  crest  will  form  but  a  generic  or 
specific  character,  and  so  on.  To  arrive  at  an  exact  and  minute 
knowledge  of  the  laws  which  determine  ail  the  variations  that  may 
occur  in  the  species,  genera,  and  families,  it  will  be  necessary  to  pos- 
sess the  crania  of  all  fish  hitherto  known.  Let  us  hope  that  some 
day  we  shall  arrive  at  this  point ;  at  present,  we  are  still  far  distant 
from  it. 

Prof.  Agassiz,  in  some  remarks  on  Pictet's  Treatise  on  Palgeonto- 
iogy,"  observes: — "Although  I  am  already  acquainted  with  1700 
species  of  fossil  fishes,  the  history  of  that  class  of  animals  is  still  so 
far  from  being  completed,  that,  reasoning  upon  considerations  which 
it  would  take  too  long  to  develop  in  this  place,  I  have  arrived  at  the 
undoubted  conclusion,  that  in  estimating  at  about  thirty  thousand  the 
number  of  species  of  fishes  which  have  been  successively  entombed  in 
the  beds  constituting  the  solid  crust  of  our  globe,  we  are  still  far 
below  the  truth  ;  for  such  are  the  riches  of  the  creation  which  we  en- 
deavour to  reconstruct  by  our  researches,  that  it  seems  to  increase  in 
magnitude  and  extent,  in  proportion  as  we  make  progress." 


CHARACTER  OF  FOSSIL  SIGILLARIA. 

Mr.  King,  Curator  of  the  Museum  of  the  Natural  History  Society 
of  Northumberland,  Durham,  and  Newcastle-upon-Tyne,  in  Jameson's 
Journal^  No.  75,  concludes  an  elaborate  series  of  "  Contributions 
towards  establishing  the  general  character  of  the  Fossil  Plants  of  the 
genus  Sigillaria,"  with  the  following  epitome  of  a  restored  Sigillaria  : 

If,  in  imagination,  the  reader  will  delineate  a  channelled  stem  of  any 
height  between  twelve  and  a  hundred  feet,* — crowned  with  a  pendant 
fern-like  foliage, — furnished  with  wide-spreading  thickly  fibrilled 
roots, — and  growing  in  some. densely  wooded  swamp  or  "bottom''  of 
an  ancient  Mississipi,  I  am  strongly  persuaded  that  he  will  have 
formed  a  tolerably  close  restoration  of  a  Sigillaria  vegetating  in  its  true 
habitat. 

With  regard  to  the  relations  of  Sigillaria  and  Stigmaria,  a  corrobo- 
rative fact  appears  in  an  Account  of  the  Fossil  Trees  found  at  St. 
Helen's,  in  the  lower  part  of  the  middle  Lancashire  coal-field,  by 
Messrs.  Binney  and  Harkness  ;  and  communicated  to  No.  180  of  the 
'Philosophical  Magazine.    Towards  its  close,  the  author  says  : — 

"  From  the  present  time,  by  the  discovery  of  the  fossil  tree  at  St. 
Helen's,  the  question  as  to  the  relation  which  existed  between  Sigillaria 

*  Since  the  first  part  of  these  "Contributions"  was  published,  I  have 
learned  that  Mr.  Richard  C.  Taylor  has  discovered  some  stems  of  Sigillaria 
in  the  Schuylkill  coal-field,  which  cannot  have  been  less  than  a  hundi-ed  feet 
in  height.  Vide  "Celebration  of  the  Hundredth  Anniversary"  of  the  Ame- 
rican Philosophical  Society,  p.  149—150. 
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and  Stigmaria  must  be  considered  as  settled  in  favour  of  the  opinion  of 
the  one  being  the  stem  and  the  other  the  root  of  the  same  plant,  jus- 
tifying the  conclusion  formed  by  one  of  the  authors  of  this  account  in 
1839,  and  the  inferences  afterwards  drawn  from  an  examination  of 
their  internal  structure  by  Brongniart/' 


NEW  SPECIES  OF  ICHTHYOSAURUS. 

Mr.  Carter  has  exhibited  to  the  British  Association,  a  fine  fossil, 
which  he  had  recently  procured  from  the  lower  chalk  of  Cambridge, 
and  which  consisted  of  the  anterior  portion  of  the  head  and  parts 
of  the  upper  and  lower  jaws  of  a  very  large  saurian  animal  belonging  to 
the  genus  Ichthyosaurus.  Hitherto  only  detached  teeth  and  bones  of  this 
genus  of  reptiles  had  been  found  in  the  cretaceous  formation  ;  and  the 
characters  by  which  it  was  distinguished  from  any  of  those  previously 
described  were  detailed  by  Mr.  C.  at  considerable  length.  The  most 
striking  of  these  were  the  peculiarly  quadrate  shape  of  the  fangs  ofj 
the  upper  teeth,  the  remarkable  curvature  of  those  of  the  lower  jaw,; 
and  the  difference  in  size  between  the  upper  and  lower  teeth,  the  latter 
being  considerably  the  smaller.  The  name  which  Mr.  C.  proposed 
for  this  new  species  was  Ichthyosaurus  campy lodon,  in  reference  to  the 
curved  form  of  the  lower  teeth.  Mr.  C.  also  remarked,  that  the  dis- 
covery of  this  specimen  was  particularly  interesting,  as  it  proved  that 
the  Ichthyosaurus  of  the  chalk  was  different  from  any  of  the  species 
found  in  the  lias  and  oolitic  formations ;  and  so  far  confirmed  the  ob- 
servations of  geologists,  that  hitherto  no  fossil  has  been  discovered 
which  was  common  to  any  two  great  geological  formations. 

Professor  Sedgwick  commented  at  considerable  length  on  the  spsci- 
men  :  he  fully  agreed  with  Mr.  Carter  that  it  belonged  to  the  genus 
Ichthyosaurus,  and  also  believed  it  to  be  an  entirely  new  species  — 
Literary  Gazette,  No.  1487. 


MOSOSAURUS. 

Mr.  Charles  worth  has  exhibited  to  the  British  Association,  a 
portion  of  a  reptilian  jaw  found  in  one  of  the  chalk  quarries  on  the 
banks  of  the  Thames,  and  pointed  out  its  generic  identity  with  the 
Mososaurus,  or  great  fossil  lizard  of  Maestricht.  This  specimen  he 
regarded  as  a  great  acquisition  to  the  science  of  palaeontology,  because 
its  characters  clearly  entitled  it  to  specific  distinction ;  and  it  thus 
added  another  form  to  the  mososaurian  type,  previously  represented 
by  only  a  single  species.  Professor  Owen  had  proposed  to  place  it  in 
a  separate  genus,  under  the  name  Leiodon  ;  but  Mr.  Charlesworth 
totally  differed  from  him  in  the  propriety  of  this  separation,  and  pro- 
posed to  retain  the  English  fossil  in  the  genus  Mososaurus,  with  the 
specific  name  stenodon^  (narrow-toothed.)  He  then  proceeded  to 
detail  to  the  meeting  a  curious  discovery  which  this  fossil  had  brought 
to  light  in  the  history  of  flint.  He  had  cut  through  the  jaw,  in  the 
expectation  of  finding  fresh  teeth  in  progress  of  formation,  when  the 
transverse  section  made  for  this  purpose  exposed  a  nodule  of  black 
flint  deposited  in  the  pulp  cavity  of  the  tooth,  and  filling  the  extension 
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of  this  cavity  downward  into  the  jaw  ;  but  no  traces  of  flint  whatever 
were  to  be  detected  in  the  cancellated  structure  of  the  bone  itself. 
Upon  further  examination,  all  the  pulp  cavities  were  found  filled  with 
flint  in  the  same  manner.  This  circumstance  must  be  regarded  as 
one  of  the  most  valuable  discoveries  yet  made  known  in  the  history  of 
flint ;  because  it  proved  to  demonstration  that  the  mineral  matter, 
before  its  deposition,  must  have  been  in  a  state  of  solution,  or  it 
could  not  have  permeated  the  bony  material  of  the  jaw.  He  then 
gave  a  sketch  of  the  views  which  various  chemists  or  geologists  had 
advanced  to  explain  the  formation  of  flint  in  chalk,  more  especially 
those  of  Ehrenberg  and  Mr.  Bowerbank,  and  shewed  how  impossible 
it  was  to  reconcile  the  theories  of  either  of  these  investigators  with  the 
facts  which  he  had  detailed.  Professor  Sedgwick  said,  this  discovery 
would  throw  great  light  upon  the  theory  of  the  formation  of  flinty 
matter. — Literary  Gazette^  No,  1487. 

NEW  FOSSIL  RUMINANT; 

Mr.  a.  Bettington,  of  the  Bombay  Civil  Service,  has  read  to 
the  Asiatic  Society,  a  paper  on  certain  fossils  procured  by  himself  on 
the  Island  of  Perim,  in  the  Gulf  of  Cambay  ;  more  particularly  on  a 
gigantic  ruminant,  having  some  affinities  to  the  Sivatherium  and  the 
Girafl'e.  For  the  purposes  of  comparison,  Mr.  Bettington  had  made 
a  close  measurement  of  every  part  of  the  Perim  fossil,  of  the  sivathe- 
rium, and  of  the  skull  of  the  adult  girafl'e  in  the  British  Museum  ; 
from  all  which  it  appeared  that  the  Perim  fossil  is  the  smaller.  The 
teeth  are  similar  in  number  and  character  to  those  of  the  sivatherium, 
and  are  somewhat  smaller,  as  the  comparative  size  of  the  heads  would 
lead  us  to  expect.  A  marked  distinction  between  the  two  is  found  in 
the  excess  in  width  of  the  cranium  at  the  vertex,  being  in  the  sivathe- 
rium 22  inches,  and  in  the  Perim  fossil  little  more  than  11  inches,  in 
which  character  the  latter  approaches  nearer  to  the  giraffe.  But  the 
greatest  point  of  diff*erence  is  in  the  form  and  position  of  the  horns. 
In  the  sivatherium,  the  horns  bear  somewhat  the  same  relation  to  each 
other  as  in  the  four-horned  antelope ;  whereas,  in  the  fossil  under 
consideration,  the  anterior  horns  rise  from  a  confluent  base  measuring 
twenty-five  inches ;  the  horns  above  the  line  of  division  measuring 
eighteen  inches.  This  formation  the  writer  considers  to  be  without 
precedent  in  the  animal  kingdom,  fossil  or  recent.  The  general 
character,  cancellar  structure,  and  extensive  developement  of  the  pro- 
tuberance at  the  lower  edge  of  the  transverse  ridge  of  the  occiput, 
compel  the  conviction  that  it  was  a  posterior  horn,  *'  reflected**  as  in 
the  common  Indian  buff'alo,  and  must  have  produced  an  appearance 
truly  monstrous.  The  whole  formation  indicates  great  force  and 
power. — Athenccumf  No.  923. 


FOSSIL  ELEPHANTINE   ANIMALS  OF  INDIA. 

Dr.  Falconer  has  reported  to  the  British  Association,  the  results 
of  the  investigations  by  Capt.  Cautley  and  himself  regarding  the  Fossil 
Mastodons  and  Elephants  of  India ;  and  endeavoured,  by  a  series  of 
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teeth  sections,  to  show  that  there  was  a  gradual  and  continuous 
passage,  in  the  structure  of  the  teeth,  between  the  Mastodon  and  the 
Elephant, — the  forms  which  have  been  included  under  the  name  of 
Mastodon  Elephantoides  by  Ciift,  and  an  undescribed  Indian  species, 
constituting  the  intermediate  links. 


FOSSIL   HUMAN  BONES. 

A  LETTER  has  been  received  by  the  Paris  Academy  of  Sciences, 
from  Dr.  Lund,  the  celebrated  Danish  naturalist  and  geologist,  to 
whom  we  are  already  indebted  for  many  interesting  discoveries  in 
Brazil,  stating  that  the  Doctor  had  found,  in  the  province  of  Minas 
Geraes,  a  quantity  of  Human  Bones,  including  some  skeletons  complete, 
in  the  fossil  state  (?).  There  are  many  skulls ;  and  nearly  all  have 
the  principal  characters  of  those  of  the  existing  indigenous  tribes  of 
Brazil, — excepting,  that  in  many  of  them  the  incisive  and  molar  teeth 
are  exactly  alike — a  circumstance  observed  in  some  of  the  Egyptian 
mummies.  The  writer  argues  that  as,  hitherto,  no  human  bones 
have  been  discovered,  in  the  fossil  state,  in  any  other  portion  of  the 
globe,  those  found  in  Brazil,  would  seem  to  indicate  that  America,  or 
its  southern  part,  had  been  peopled  before  any  of  the  other  quarters 
of  the  world.  Dr.  Lund  has  also  discovered,  in  the  same  province,  a 
great  quantity  of  fossil  bones  and  skeletons  of  the  horse, — an  animal 
which,  it  is  known,  had  no  existence  in  Brazil  when  the  Portuguese 
first  landed  there  ;  and  has  further  found  the  skeletons  of  forty-frar 
different  species  of  mammifers  entirely  unknown.  The  Doctor  pro- 
mises a  detailed  account  of  these  discoveries  to  the  Imperial  Institute 
of  History  and  Geography,  at  Rio  Janeiro. 


SHELLS  OF  INFUSORIA  IN  GUANO. 

Mr.  Deane  has  read  to  the  Microscopical  Society,  a  paper  On 
a  mode  of  isolating  the  siliceous  Shells  of  Infusorial  animals 
found  in  the  Ichaboe  Guano.''  After  premising  that  the  guano 
from  Ichaboe  was  soon  found  to  contain  siliceous  shells  of  microscopic 
animals  allied  to  those  brought  from  Richmond  in  Virginia,  and  from 
Bermuda,  he  stated,  that  the  extreme  difficulty  of  finding  them  in  the 
ordinary  mode  induced  him  to  try  whether,  by  decomposing  the  guano 
by  means  of  nitric  acid,  more  satisfactory  results  might  not  be  obtained. 
The  experiment  was  successful,  and  the  following  is  the  method  he 
employed ; — Take  any  quantity  of  pure  Ichaboe  guano,  and  wash  it 
by  repeated  ablutions  of  distilled  water,  until  the  water  is  no  longer 
coloured  j  observing,  after  each  addition  of  water,  that  it  must  be  well 
stirred  two  or  three  times,  and  allowed  to  settle  for  some  hours. 
When  sufficienty  washed,  a  small  quantity  of  hydrochloric  acid  is  to 
be  added  to  the  water  last  used  :  this  dissolves  some  portion  of  the 
guano  with  effervescence,  and  causes  a  more  perfect  subsidence  of  that 
portion  which  it  does  not  act  upon.  After  this,  allow  sufficient  time 
for  the  deposit  to  become  well  settled  down  ;  then  the  clear  liquor 
being  poured  off  as  closely  as  possible,  without  loss  of  the  sediment,  a 
quantity  of  strong  nitric  acid,  in  the  proportion  of  two  fluid  ounces  to 
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every  ounce  by  weight  of  the  guano  employed,  is  to  be  added  :  a 
strong  effervescence  takes  place,  which  should  be  assisted  by  its  being 
placed  in  a  warm  place,  at  a  temperature  of  about  200^,  for  six  hours, 
during  which  time  the  greater  part  of  the  guano  will  be  dissolved. 
After  allowing  it  to  stand  in  a  cool  place  for  twenty- four  hours,  pour 
off  the  acid  liquor,  and  wash  the  sediment  with  plenty  of  distilled 
water.  The  fine  portion  of  this  sediment  will  contain  all  the  siliceous 
shells  of  the  guano,  perfectly  freed  from  extraneous  matter. — Literary 
Gazette,  No.  1503.   

FOSSIL  METEORIC  STONES. 

The  acute  Olbers  remarks  :  "  It  is  a  fact  worthy  of  attention,  and 
one  which  has  not  hitherto  attracted  notice,  that  Fossil  Meteoric  Stones 
have  never  been  found,  like  fossil  shells,  in  secondary  and  tertiary 
formations.  Are  we  to  conclude,  that,  previously  to  the  last  change 
which  the  surface  of  our  earth  underwent,  no  meteoric  stones  had 
fallen  upon  it ;  while  at  the  present  day,  according  to  Schreibers,  it  is 
probable  that  seven  hundred  aerolites  fall  every  year  ?"  (Olbers,  in 
Schumacher^ s  Jahrhuch,  1838,  p.  329.)  Problematical  m.asses  of 
native  iron,  containing  nickel,  have  been  found  in  Northern  Asia,  (near 
the  gold-washing  establishment  of  Petropawlowsk,  not  quite  100 
English  miles  south-east  from  Kusnezk)  at  a  depth  of  31  feet ;  and 
recently  in  the  Western  CarpathiEpis. — Humboldfs  Kosmos. 


REMARKABLE  DISCOVERY  OF  MASTODON  BONES. 

At  a  meeting  of  the  American  Philosophical  Society,  a  letter  has 
been  read  from  Mr.  Maxwell,  dated  Belvidere^  Oct.  17,  1844,  relating 
to  the  discovery  of  Mastodon  Bones,  near  Hackettstown,  New  Jersey. 

There  are  portions  of  the  skeletons  of  five  Mastodons ;  one  pretty 
large,  three  of  smaller  size,  and  a  calf  of  the  largest ;  only  the  grin- 
ders, portions  of  the  tusks  (13§  inches  in  circumference),  and  some 
fragments  of  the  larger  bones  remain,  the  rest  having  fallen  to  pieces 
on  being  exposed  to  the  air.  The  bones  of  the  calf  fell  to  pieces  in 
like  manner,  and  no  parts  have  been  preserved  except  the  grinders  and 
the  tusks,  which  were  five  or  six  inches  long,  about  three-quarters  of 
an  inch  in  diameter,  and  seem  to  have  projected  more  than  an  inch 
from  the  bone.  Of  the  other  three,  the  skulls,  and  most  of  the 
larger  bones,  are  in  good  preservation.  All  the  grinders  were  of  the 
same  character,  having  the  projecting  conical  points  which  distinguish 
the  Mastodon. 

These  bones  were  discovered  in  the  following  locality.  North-west 
of  the  Musconetcong  Valley,  in  which  Hackettstown  is  situate,  lies  a 
range  of  highlands  about  two  miles  wide,  rising  perhaps  350  feet 
above  the  valley,  and  separating  it  from  the  valley  of  the  Pequest. 
This  ridge,  which  is  of  gneiss,  and  has,  like  all  the  mountains  here, 
a  general  course  of  about  north-east,  is  cut  into  sections  by  transverse 
depressions,  or  hollows  running  generally  about  south  of  east. 
Through  one  of  these  depressions,  which  is  probably  150  feet  below 
the  general  level  of  the  range,  passes  the  road  from  Hackettstown  to 
Vienna.    A  small  stream  crosses  the  road  nearly  half-way  to  Vienna ; 
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the  road  runs  along  the  northern  side  of  the  valley  or  depression, 
most  of  which  is  occupied  by  a  swampy  meadow,  through  which  the 
stream  flows.  From  the  road  the  ground  rises  regularly,  but  pretty 
rapidly,  probably  120  feet  in  200  yards,  and  then  descends  more  gra- 
dually 25  or  30  feet  into  a  smaller  depression  ;  which,  however,  does 
not  cut  through  the  ridge  like  the  larger  one,  but  descends  very  gra- 
dually from  the  general  level  on  the  east,  and  at  its  western  end  opens 
on  the  brow  of  the  ridge  by  a  kind  of  ravine.  Near  this  western  end 
is  a  depression  or  basin  deeper  than  the  outlet,  and  forming  in  wet 
weather  a  pond-hole,  sloping  gradually  from  the  east  to  a  depth  of 
about  twelve  feet  near  the  western  side.  On  the  top  is  about  one  foot 
of  vegetable  deposit  formed  of  decayed  leaves,  &c.  wherein  the  remains 
w^ere  found  covered  from  four  to  six  feet  deep,  except  the  largest,  which 
lay  near  the  south-east  side  of  the  basin,  and  were  but  slightly  covered. 

Mr.  Maxwell  asks  :  How  and  when  did  so  many  of  these  huge 
animals  become  imbedded  in  this  narrow  space  ?"  The  conjectures  in 
reply  will  be  found  in  the  paper  in  No.  174  of  the  Philosophical 
Magazine.   

FORMS  OF  VOLCANOES. 

(From  Baron  HumholdV s  Kosmos.) 
The  height  of  the  cone  of  ashes ^  and  the  dimensions  and  form  of 
the  crater,  are  the  elements  in  the  figure  of  volcanoes  which  more  par- 
ticularly impress  upon  each  of  them  an  individual  character  ;  but  of 
these  elements,  both  the  cone  and  the  crater  are  perfectly  independent 
of  the  magnitude  of  the  whole  mountain.  Vesuvius  is  not  one-third 
of  the  height  of  the  Peak  of  Teneriffe,  yet  its  cone  of  ashes  forms  one- 
third  of  the  whole  height  of  the  mountain,  whilst  the  cone  of  ashes  of 
the  Peak  is  only  one  twenty- second  of  the  entire  elevation.  In  the 
case  of  another  volcano  of  much  greater  height  than  the  Peak,  that  of 
Rucu-Pinchincha,  namely,  the  relations  come  nearer  to  those  of  Vesu- 
vius. Of  all  the  volcanoes  I  have  seen  in  either  hemisphere,  Coto- 
paxi  is  that  of  which  the  conical  form  is  the  most  regular  and  beauti- 
ful. A  sudden  melting  of  the  snow  of  its  cone  of  ashes  indicates  the 
proximity  of  an  eruption.  Before  there  is  even  any  smoke  visible  in 
the  attenuated  strata  of  the  atmosphere  that  surround  the  summit  of 
the  crater's  mouth,  the  walls  of  the  ash-cone  are  sometimes  heated 
through,  when  the  entire  mountain  presents  the  most  threatening  and 
ill-omened  aspect. 


NEW  PROOF  OF  THE  CANTAL  BEING  A  CRATER  OF  SOULEVEMENT. 

The  Cantal  is  almost  entirely  composed  of  trachyte,  and  its  general 
aspect  presents  a  vast  cone,  having  in  its  centre  a  gigantic  hollow  of 
about  five  English  miles  in  diameter.  Deep  valleys  diverge  from  this 
centre  on  all  sides,  like  the  spokes  of  awheel,  and  impart  to  the  whole 
mountain  mass  a  peculiar  character,  which,  combined  with  various 
other  phenomena,  has  induced  Messrs.  Elie  de  Beaumont  and  Dufre- 
noy  to  consider  it  as  a  crater  of  soulevement.  The  trachyte  of  the 
Cantal  generally  occurs  in  the  form  of  great  nappes,  which  rise  with 
a  gentle  slope  in  the  direction  of  the  central  depression.    Its  ordinary 
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appearance  is  that  of  a  breccii.,  whose  fragments  and  basis  being  of 
the  same  nature,  cannot  be  distinguished  from  each  other  ;  but,  not- 
withstanding this  fragmentary  appearance,  all  its  component  parts  are 
contemporaneous.  The  name  of  trachytic  tufa  has  been  given  to  it, — 
an  expression  which  conveys  the  idea,  that  the  matter  issuing  from  the 
interior  of  the  earth  in  a  pasty  state,  has  given  rise,  in  the  volcanic 
opening  itself,  to  fragments  which  were  immediately  united  together 
by  the  flowing  mass.  The  nature  of  the  rock  is  displayed  in  all  the 
escarpments  ;  but  it  is  exhibited  with  peculiar  distinctness  in  the  tun- 
nel of  nearly  4000  English  feet  in  length,  which  has  been  pierced  be- 
tween the  valleys  of  Aurillac  and  Murat,  on  the  road  from  Paris  to 
Montpellier,  for  the  purpose  of  rendering  the  journey  less  dangerous 
in  winter.  This  gallery  has  also  afforded  the  means  of  studying  the 
numerotis  veins  which  traverse  the  mass  of  trachytic  tufa.  The  uni- 
formity of  the  rock  through  which  the  tunnel  of  Lioran  has  been  car- 
ried, is  one  of  the  most  interesting  facts  revealed  by  this  great  work  of 
art.  We  thus  learn  that  it  is  one  and  the  same  nappe  of  trachyte 
which  is  traversed  throughout  the  whole  length  of  the  tunnel, — a  cir- 
cumstance opposed  to  the  supposition  adopted  by  some  geologists, 
that  the  whole  mass  of  the  Cantal  has  been  produced  by  the  accumu- 
lation of  successive  eruptions  ;  for  we  have  in  this  uniformity  one  of 
the  most  certain  proofs  of  its  formation  by  soulevement. — Comptes 
Rendu s ;  Jameson's  Journal^  No.  76. 


TOPOGRAPHICAL  AND  GEOLOGICAL  MAP  OF  MOUNT  ETNA. 

This  work  has  been  presented  to  the  British  Association,  by  Baron 
W.  S.  de  Waltershausen.  The  author  illustrated  his  remarks  by 
maps  and  diagrams  of  Mount  Etna,  exhibiting  by  different  shades  of 
colour  the  dates  of  streams  of  lava  which  had  flowed  from  215  dif- 
ferent eruptions  ;  and  the  exact  position  of  all  the  minor  craters,  750 
in  number,  dotted  over  the  region  surrounding  the  principal  eleva- 
tion. The  maps  were  on  a  scale  ^  ^  o  o  of  nature,  and  were  still  in 
manuscript,  although  now  in  the  process  of  being  engraved  in  Ger- 
many, accompanied  by  a  detailed  description  of  all  the  geological  and 
topographical  phenomena  connected  with  it,  illustrated  by  very  nu- 
merous and  elaborate  drawings.  This  work  is  the  result  of  above 
nine  years'  labour,  chiefly  on  the  spot. 

Sir  H.  De  la  Beche  stated  that  these  maps  had  been  laid  down  from 
-trigonometrical  survey,  and  were  the  most  beautiful  specimens  of  such 
work  he  had  seen.  He  also  alluded  to  the  evidence  of  a  crater  of 
elevation  entirely  different  from  the  small  crater  of  eruption,  adding  that 
the  shifting  of  this  principal  crater  was  shown  by  the  radiation  of 
dykes  from  more  than  one  point  ;  these  dykes  being  simply  cracks- 
filled  with  molten  rock,  forced  up  from  beneath.  A  very  interesting 
discussion  followed. — See  Athence?/m,  No.  923. 


ERUPTION  OF  VESUVIUS. 

Mount  Vesuvius  has  been  in  eruption.  In  June,  the  volcano 
had  been  for  several  days  throwing  up  flames  and  stones,  by  the  mouth 
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of  the  cone  formed  some  months  previously  in  the  midst  of  the  crater  ; 
and  the  burning  lava  had  opened  a  wide  passage  below,  and  was  flowing 
down  the  side  of  the  mountain. 

Vesuvius  was  also  in  action  in  November  last ;  emitting  showers  of 
ashes  and  melted  fragments  of  lava,  with  small  eruptions  of  the  latter, 
at  intervals,  from  the  base  of  the  cone. 

In  May  last,  it  was  stated  in  the  Journal  des  Debats  : — *'  Vesuvius, 
which  last  year  kept  our  spring  and  summer  nights  bright  with  its 
harmless  fires,  presents,  at  this  moment,  a  singularity  which  attracts 
the  curious  in  gi'eat  numbers.  The  corrosive  action  of  its  fire  and  the 
fury  of  its  explosions  had,  our  readers  know,  hollowed  out  the  crater, 
so  as  to  give  it,  to  a  spectator  placed  on  its  extreme  edge,  the  appear- 
ance of  a  reversed  cone,  out  of  whose  centre  rose  the  burning  emi- 
nence. Incessant  eruptions,  however,  depositing  their  residue  around 
this  column,  have  so  far  filled  up  the  vast  basin  with  accumulated 
lava,  that  there  will  soon  be  no  trace  of  the  ancient  void.  It  will  be 
still  more  curious,  should  this  cone  continue  to  rise  and  extend,  to 
see  Vesuvius,  some  fine  morning,  wearing  that  hat  of  her  former  days, 
which,  in  the  course  of  the  last  century,  was  flung  into  the  air,  to  the 
great  terror  of  our  fathers." 


ERUPTION  OF  MOUNT  HECLA. 

During  September  and  October,  this  extraordinary  Volcano  was 
in  eruption  ;  and  the  phenomenon  was  indicated  as  follows  : — 

On  the  night  of  Sept.  2d,  the  largest  of  the  Orkney  Isles  was, 
during  a  violent  storm,  covered  with  fine  ashes,  resembling  ground 
pumice-stone.  The  report  contiimes  :  the  only  way  of  accounting 
for  it  is  by  supposing  that  Mount  Hecla  has  had  an  eruption,  as  the 
wind  was  exactly  from  that  quarter,  and  it  is  quite  evident  that  the 
dust  iS  volcanic.  Dr.  Barry,  in  his  history  of  Orkney,  says  that, 
in  1783,  the  last  dreadful  eruption  of  Mount  Hecla,  the  dust  fell  here 
in  the  same  manner,  though  it  does  seem  surprising  that  it  could  be 
carried  so  far,  upwards  of  400  miles." 

IntelHgence  from  Copenhagen  next  confirmed  the  above  conjecture. 
On  the  same,  or  the  following  night,  the  crews  of  a  vessel,  bound 
from  that  port  to  Reikjavik,  observed,  whilst  about  eighteen  English 
miles  from  land,  volcanic  flames  on  the  southern  coast  of  Iceland. 
On  the  3d,  two  vessels  near  the  Faroe  islands  w^ere  also  covered  with 
ashes.  According  to  letters  received  in  the  above-named  city,  an 
earthquake  had  occurred  on  the  previous  day,  in  the  west,  north,  and 
east  portions  of  Iceland.  It  appears  that  Hecla,  after  reposing  62, 
or  as  some  accounts  state,  79  years,  again  burst  forth.  In  the  night  of 
the  1st  of  September,  a  frightful  subterranean  groaning  filled  the  in- 
habitants around  it  with  terror.  This  continued  till  mid -day  on  the 
2nd,  when  the  mountain  burst  in  two  places  with  a  horrible  crash, 
and.  vomited  masses  of  fire.  In  former  times,  these  explosions  came 
from  the  summit,  where  Hecla  has  no  regularly  formed  crater  ;  but 
this  time  torrents  of  lava  flowed  down  two  gorges  ori  the  flanks  of  the 
mountain.    Letters  from  Reikjavik  of  the  13th  Sept.  state,  that  up 
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to  that  day  no  great  damage  had  been  done  in  the  Syssels  of  Ranger- 
valla  and  Arnds,  situated  close  to  the  mountain,  inasmuch  as  the 
openings  whence  the  ignited  masses  issued,  were  fortunately  on  the 
north  and  north  west  sides,  and  consequently  took  that  direction  in 
which  there  is  nothing  but  barren  heaths.  Besides,  the  wind  having 
constantly  blown  from  the  south  and  south-west,  drove  the  ashes  and 
dust  towards  the  opposite  points.  From  the  clouds  of  smoke  and 
vapour,  the  top  of  the  volcano  could  not  be  seen.  The  sheep  on  the 
heaths  were  driven  down  to  the  plains,  but  not  till  several  of  them 
were  burnt.  The  waters  of  the  neighbouring  rivers  near  the  eruption 
became  so  hot  that  the  fish  were  killed,  and  it  was  impossible  for  any 
one  to  ford  them  even  on  horseback.  Although  the  lava  and  ashes 
took  a  northern  direction,  the  eruption  was  not  known  on  that  side  of 
the  island  till  after  the  11th  ;  and  even  as  late  as  the  15th,  the  people 
at  the  Syssels  of  Mule,  in  the  north-east  were  ignorant  of  it.  In  the 
western  parts,  the  noise  accompanying  the  eruption  was  distinctly 
heard,  like  the  rolling  of  distant  thunder. 

Subsequent  letters  from  Reikiavik  state  that  Hecla,  which  was  sup- 
posed to  be  nearly  extinct,  burst  forth  on  the  night  of  Sept.  15,  with  such 
violence  as  to  form  two  new  craters — one  on  the  southern,  the  other 
on  the  eastern  slope.  The  eruption  lasted  twenty- two  hours,  without 
intermission :  and  was  accompaned  by  subterranean  detonations,  heard 
over  the  whole  of  Iceland.  The  lava  was  thrown  to  a  distance  of  22 
or  23  miles,  killing  numbers  of  cattle,  and  destroying  a  large  extent 
of  the  finest  pasturage.  At  a  distance  of  2  miles  from  the  crater,  the 
lava  torrent  was  a  mile  in  width,  and  from  40  to  50  feet  in  depth. 

From  Iceland,  12th  of  October,  it  is  stated  that  another  eruption 
had  occurred  with  the  same  violence  ;  the  lava  ran  from  the  south-west 
crater  without  intermission,  and  had  already  covered  a  space  of  three 
miles,  and  heaped  up  a  mass  in  a  plain  at  the  foot  of  the  mountain, 
30  to  40  cubits  in  height.  This  river  of  lava  presented  on  a  clear 
night  a  spectacle  at  once  magnificent  and  imposing ;  like  a  torrent  of 
flaming  fire  precipitating  itself  from  the  summit  of  a  lofty  mountain, 
and  assuming  as  it  advanced  from  the  crater  a  redder  colour,  or  a  sort 
of  bluish  red.  Three  immense  columns  of  smoke  constantly  ascended 
from  the  three  craters  which  had  formed  and  spread  themselves  over 
the  surrounding  districts. 

By  letters,  received  in  January,  1846,  the  eruption  still  continued. 

GREAT  LANDSLIP. 

In  Jameson's  Journal^  No.  77,  is  quoted  from  the  Montreal  Times, 
(date  not  mentioned),  an  account  of  one  of  the  most  extraordinary 
Landslips  which  has  occurred  within  the  memory  of  man — in  the  neigh- 
bourhood of  Lebanon,  State  of  Vermont;  the  locality  a  high  conical 
hill.  The  narrator,  an  eye-witness,  describes  the  first  indication  to 
have  resembled  the  discharge  of  a  piece  of  artillery  ;  then,  the  house 
in  which  he  sat  felt  in  motion  :  at  first,  it  was  a  violent  jerk,  then  a 
movement  onward,  not  unlike  the  first  starting  of  a  ponderous  rail- 
way train.  Gradually,  the  motion  increased  until  the  writer  felt  him- 
self moving  along  at  a  rapidly  accelerating  rate.    It  it  was  a  clear 
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starry  night ;  he  could  see  the  boughs  of  the  trees  in  the  distance 
passing  the  windows.  This  continued  for  two  or  three  minutes  ;  then 
there  was  a  sudden  stop,  producing  another  violent  jerk.''  The  nar- 
rator ran  immediately  afterwards  to  the  door,  and  found  himself  in  an 
entirely  new  locality,  at  least  a  quarter  of  a  mile  from  the  original 
spot.  The  farm-house  and  out-buildings  were  all  entire.  A  range  of 
poplars  which  grew  in  the  neighbourhood  of  the  barn,  still  occupied 
the  same  relative  position  to  that  building.  The  only  change  observable 
was,  that  a  stream  which  flowed  a  little  below  the  farm-houses  had 
entirely  disappeared.  The  most  singular  result  of  this  movement  is, 
that  the  farm-offices  are  no  longer  on  the  original  farm.  They  have 
been  projected  upon  the  lands  of  a  totally  different  proprietor. 


INUNDATIONS. 

The  Continental  papers  teem  with  accounts  of  inundations  in 
Germany, — exceeding,  it  is  said,  in  extent  and  amount  of  disaster,  the 
most  terrible  calamities  of  a  similar  kind  in  that  country  (those  of  1655 
and  1784)  recorded  for  the  last  two  centuries.  The  Rhine,  the  Necker, 
the  Danube,  the  Elbe,  the  Vistula,  and  indeed  all  the  rivers  of 
Germany,  have  overflowed  their  banks  ;  and  the  greatest  part  of  the 
country  of  the  Germanic  Confederation,  with  a  part  of  Austria  and 
Poland,  have  been  literally  submerged. 

EARTHaUAKES. 

The  following  shocks  are  recorded  to  have  taken  place  during 
the  past  year  : — 

East  Indies. — The  Indian  journals  speak  of  repeated  shocks  of  earth- 
quake experienced  in  various  places  of  that  country.  On  the  7th  of 
September,  there  was  a  violent  shock  at  Calcutta ;  at  Burrisal  several 
distinct  shocks  had  been  felt  on  the  23rd  of  July.  Three  shocks  had 
occurred  in  different  parts  of  Assam,  two  of  them  being  very  violent ; 
both  the  latter  at  Gowahattee, — one  on  the  same  23rd  of  July,  accom- 
panied by  great  noise  and  distinct  undulations  ;  and  the  other  on  the 
25th  of  the  same  month,  at  night.  At  Calcutta,  frequent  shocks  of 
earthquake  continued  to  be  felt,  at  the  date  of  these  journals. 

Smyrna  and  some  other  parts  of  the  East  were  visited,  in  the  course 
of  September,  with  repeated  shocks  of  earthquake  ;  which  have  occa- 
sioned great  alarm  everywhere,  and  much  damage  in  some  of  the  places 
where  they  have  occurred.  In  the  former  city,  the  mischief  has  been 
occasioned  principally  by  the  torrents  of  rain  which  have  accompanied 
these  convulsions  ;  but  from  Metelin  (?)  the  accounts  are  more  disas- 
trous. Pools  of  water  in  fresh  places  are  left,  to  testify  the  phenome- 
non ;  and  springs  of  mineral  waters,  wh'ch  of  late  years  were  nearly 
dry,  have,  since  the  earthquake,  yielded  in  greater  abundance  than  at 
any  former  period,  exhaling  a  powerful  odour  of  sulphur.  Many 
houses  have  been  thrown  down  in  the  various  villages  ;  and  numbers 
of  families  have  taken  refuge  on  board  the  shipping  in  the  roads.  At 
Ploumari,  eight  houses  have  fallen,  and  forty  are  damaged,  as  well  as 
from  twenty  to  five-and-twenty  warehouses  and  shops.  In  Ayasso, 
the  vault  of  the  church  has  given  way  ;  at  Vibari  many  houses  and  the 
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church  are  half  ruined  ;  and  at  Liskoli,  which  had  between  seventy 
and  eighty  houses,  two  alone  are  left  standing. 

Mexico. — Letters  from  Mexico  give  the  particulars  of  an  earth- 
quake which  threw  that  city  into  consternation  on  the  7th  of  April, 
and  has  done  considerable  damage.  The  phenomenon  was  of  three 
or  four  minutes'  duration,  and  the  shock  terrible.  The  hospital  of 
St.  Lazarus  was  in  ruins ;  the  Churches  of  St.  Lawrence  and  St. 
Ferdinand  were  greatly  injured  ;  and  the  magnificent  chapel  of 
St.  Theresa  destroyed.  There  were  many  streets  in  which  all  the 
houses  suffered  more  or  less;  and  17  persons  were,  in  the  evening, 
dug  out  of  the  ruins. 

Demerara, — Of  this  earthquake,  Mr.  D.  Blair  has  communicated 
the  following  particulars  to  the  Royal  Society.  The  shock  commenced 
at  27  minutes  past  3  o'clock,  a.m.,  and  continued  during  two  or  three 
minutes.  It  appeared  to  be  composed  of  two  waves  or  pulsations, 
quickly  succeeding  each  other,  and  producing  gyratory  movements  of 
the  earth.  Though  the  alarm  it  occasioned  was  very  great,  no  serious 
damage  seems  to  have  resulted  from  it.  The  meteorological  ap- 
pearances were,  perfectly  calm  air  and  a  clear  moonlight. 


HOUSES  AND  PEOPLE  DESTROYED  BY  MUD. 

The  Quarterly  Geological  Journal  gives  the  following  account  of 
a  remarkable  torrent  of  mud,  translated  from  a  paper  lately  received 
from  Colombia,  dated  *'Tasajeras,  Friday,  February  21,  1845  :" — 

"  On  Wednesday,  the  19th  instant,  a  little  before  seven,  a.m., 
there  was  heard  a  great  noise  in  the  plain  of  the  river  Lagunilla*,  and 
at  the  same  time  an  earthquake  took  place.  Immediately  there 
appeared  in  the  strait  or  ravine  in  the  mountains  from  which  the 
river  Lagunilla  arises,  an  immense  flood  of  liquid  clay,  which  pursued 
its  course  with  the  greatest  rapidity  through  the  whole  plain  on  both 
sides  of  the  river,  carrying  away  woods  of  tall  trees  like  straw,  rolling 
them  away,  and  covering  them  in  such  a  manner  as  to  leave  no  sign 
of  there  having  been  a  wood  at  all.  The  same  happened  with  regard  to 
the  houses  and  cottages  which  it  met  with  in  its  course,  overwhelming 
them  with  their  inhabitants,  and  carrying  away  and  burying  those  un- 
happy persons  who  were  fleeing  from  death,  so  that  nearly  all  the 
population  of  the  higher  part  of  the  valley  has  been  destroyed,  and 
many  who  had  escaped  from  the  torrent  and  gained  some  high  or 
enclosed  place  have  found  themselves  insulated,  and  have  perished  by 
famine.  It  was  quite  impossible  to  succour  them,  for  the  whole  plain 
was  covered  with  a  layer  of  mud  and  sand,  so  deep  that  no  one  could 
pass  without  being  swallowed  up.  Some  few  persons,  however,  found 
an  asylum  by  being  near  the  edge  of  the  torrent,  and  saved  themselves 
by  roads  formed  of  the  branches  of  trees." 

The  space  of  land  covered  may  be  estimated  at  from  four  to  six 
leagues ;  and  the  quantity  of  matter  poured  down  at  250  millions  of  tons. 

*  The  Lagunilla  is  a  small  stream  empting  itself  into  the  river  Magdalena, 
and  situated  in  the  north-western  extremity  of  South  America,  in  New 
Grenada. 
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THE  PLANET  MARS. 

Hitherto,  this  Planet  has  been  distinguished  by  a  fiery  redness  of 
colour;  which,  to  use  the  language  of  Sir  John  Herschel,  indicates 
an  ochrey  tinge  in  the  general  soil,  like  what  the  red  sandstone  dis- 
tricts of  the  earth  may  possibly  offer  to  the  inhabitants  of  Mars.'' 
Such  is,  however,  no  longer  the  case ;  that  planet  having  lost  all  ap- 
pearance of  redness,  and  put  on  a  brilliant  white  aspect,  vying  in  ap- 
parent magnitude  and  brightness  with  the  planet  Jupiter  itself.  The 
only  changes  which  have  heretofore  been  noticed  in  Mars,  are  those 
the  knowledge  of  which  was  derived  from  observations  with  the  large 
reflecting  telescopes  of  Herschel.  These  telescopes  exhibit  the  ap- 
pearance of  brilliant  white  spots  at  the  poles  ;  which  spots,  from  the 
circumstance  of  their  always  becoming  visible  in  winter,  and  disap- 
pearing as  the  poles  advanced  towards  their  summer  position,  have 
reasonably  been  attributed  to  the  presence  of  snow.  This  novel  ap- 
pearance is  such  as  that  the  whole  of  the  planet,  with  the  exception  of 
a  moderately  broad  equatorial  belt,  assumes  a  decidedly  white  aspect, 
strongly  contrasting  with  what  he  has  ever  before  noticed. — Madras 
Spectator. 


the  planet  URANUS. 

A  PAPER  by  M.  Leverrier,  on  the  Planet  Uranus,  has  been  read  to 
the  Paris  Academy  of  Sciences,  by  M.  Arago.  Uranus,  when  dis- 
covered, embarrassed  the  astronomers  by  the  slowness  of  its  proper 
motion,  and  it  was  long  before  they  were  all  convinced  that  it  was  a 
planet.  This  first  difficulty  surmounted,  the  astronomers  were  able 
to  ascertain  pretty  correctly  the  elements  of  its  ellipsis.  At  a  later 
period,  when  a  series  of  observations,  embracing  a  period  of  from  30 
to  40  years,  had  been  made,  and  when  the  perturbations  due  to  the 
action  of  Jupiter  and  Saturn  had  been  calculated,  they  took  up  the 
theory  developed  in  the  Mecanique  Celeste  of  Laplace.  The  calcula- 
tions ceased,  however,  after  a  time,  to  agree  with  the  real  positions  of 
this  planet;  and  M.  Arago  thought  that  there  might  be  some  errors 
in  the  calculations  of  Laplace.  M.  Leverrier  has  proved  that  M. 
Arago  was  right,  and  has  laid  down  a  new  orbit  which,  for  1845, 
differs  by  40  seconds  from  that  of  the  former  calculation. 

NEW  PLANET,  (aSTREA.) 

From  notices,  during  the  last  few  weeks  of  the  year,  more  or  less 
confirmatory  of  the  real  character  of  the  discovery,  the  astronomical 
catalogues  have  been  enriched  by  a  New  Planet.  The  first  discoverer 
was  Herr  Hencke,  of  Berlin ;  who  remarked,  amid  a  group  of  stars 
of  about  the  ninth  magnitude,  one  not  marked  on  the  latest  celestial 
map  ;  and,  in  a  few  days  afterwards,  saw  that  its  position,  in  relation 
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to  the  neighbouring  stars,  had  changed.  His  first  conjecture  was  that 
it  might  be  a  comet ;  but  the  absence  of  tail  and  nebulosity  led  him 
to  the  subsequent  conclusion  that  it  was  a  planet.  This  view  of  the 
matter  has  since  received  much  confirmation.  The  new  star  has  been 
observed  at  Berlin,  Aitona,  Hamburg,  and  Paris ;  and  it  seems  agreed 
that  its  dimensions  are  those  of  a  star  of  the  eleventh  magnitude,  not 
the  ninth,  as  first  stated.  Its  actual  volume  is  compared  to  that  of 
the  four  smaller  planets  already  known,  Juno,  Vesta,  Ceres  and  Pal- 
las. Herr  Hencke  surrendered  to  Encke  the  right  of  naming  the 
new  planet ;  and  the  latter  has  called  it  Astrea.  Its  revolution  will 
be  about  four  years  and  a  quarter. — Athenmum^  No.  951. 


PASSAGE  OF  MERCURY  OVER  THE  SUN. 

A  PAPER  has  been  received  by  the  Paris  Academy  of  Sciences, 
from  M.  Leverrier,  on  the  last  Passage  of  Mercury  over  the  disc  of 
the  Sun.  This  commenced  in  Europe,  on  the  evening  of  the  8th  of 
May  last,  and  did  not  come  to  a  termination  until  a  late  hour  of  the 
night,  and  was  not  visible  in  our  hemisphere.  This  was  not  the  case, 
however,  in  America,  where  the  entire  phenomenon  was  visible. 

HINTS  TO  METEOROLOGICAL  OBSERVERS. 

We  quote  the  following  from  Lieut. -Col.  Sabine^s  Report  on  the 
Meteorology  of  Toronto,'^  which  valuable  communication  has  been 
reprinted  in  the  Philosophical  Magazine,  No.  171. 

An  inference  of  much  practical  utility  to  general  observers  may 
be  drawn  from  meteorological  observations,  made  with  the  frequency 
which  can  only  be  expected  at  those  observatories,  where  a  sufficient 
establishment  is  maintained  for  the  express  purpose  of  observation. 
We  may  find  that,  comparatively,  a  very  few  observations  in  each  day, 
at  hours  not  inconvenient  in  ordinary  life,  may  furnish  a  very  close 
approximation  to  the  mean  values  and  to  the  annual  and  diurnal 
march  of  the  atmospherical  phsenomena.  Thus,  from  the  complete 
record  at  Toronto,  we  find  that  the  mean  values  of  the  temperature, 
of  the  vapour  tension  and  of  the  humidity,  of  the  pressure  of  the 
gaseous  atmosphere,  and  of  the  whole  atmospheric  pressure,  may  all 
be  obtained,  with  a  very  near  approximation,  by  a  single  observation 
at  8  P.M.  (mean  time),  provided  the  observation  be  made  with 
tolerable  precision  in  regard  to  the  hour.  By  combining  with  this  an 
observation  about  sunrise,  and  another  between  2  and  4  in  the  after- 
noon, the  maximum  and  minimum  of  the  temperature,  of  the  aqueous 
and  gaseous  pressure,  and  of  the  humidity,  may  also  be  obtained. 
These  hours  are,  by  no  means,  inconvenient  for  persons  whose  avoca- 
tions permit  them  to  keep  a  register  at  all ;  and  appear  in  every  way 
preferable  to  a  selection  which  makes  3  o'clock  in  the  morning  one  of 
the  observation  hours.  That  hour  is  perhaps  the  most  generally  in- 
convenient for  the  purpose  of  the  whole  twenty-four.  The  hours 
here  suggested  must  not,  however,  be  understood  to  be  of  universal 
application:  they  are  not  so  thoroughly  suitable,  for  example,  at 
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stations  where,  as  at  Trevandrum,  the  vapour  pressure  attains  a 
maximum  in  the  forenoon." 

Mr.  E.  M.  Drach,  F.R.A.S.,  considers  that  the  above  commu- 
nication confirms  his  conclusions  printed  in  the  Philosophical  Magazine 
for  June  and  July,  1842  ;  in  which  the  Plymouth  and  Leith  obser- 
vations showed  that  if  the  barometer  or  thermometer  be  observed  four 
times  a  day  at  six-hour  intervals,  commencing  at  any  convenient 
hour,  the  result  of  an  annual  series  ivould  all  but  equal  the  mean  of 
one  or  two -hourly  observations.  Mr.  Drach  adds  in  a  P.S.  :  If  one 
of  a  party  of  travellers  ascending  a  high  mountain  await  at  one  of  the 
stations  the  return  of  the  others,  his  six-hourly  observations  on  the 
thermometer  and  barometer  would  give  the  mean  daily  height  of  these 
instruments,  and  hence  the  altitude  of  the  stations  ;  whence  by  the 
method  of  differences,  the  exact  altitude  of  the  summit  would  always 
be  ascertainable.  —  

REMARKS  ON  SHOOTING  STARS.      BY  M.  COULVIER-GRAVIER. 

Hitherto,  says  the  author  of  this  memoir.  Shooting  Stars  have  not 
been  the  object  of  observation  sufficiently  regular,  and  continued 
during  a  time  sufficiently  long,  to  enable  any  general  law  to  be 
obtained.  It  is  true  it  has  been  supposed  to  be  ascertained  that  there 
are  determinate  epochs  in  which  these  meteors  appear  infinitely  more 
numerous  than  on  ordinary  occasions  ;  but  the  periodical  returns  to 
which  they  have  been  thought  subjected  begin  to  appear  problematical, 
and  perhaps  they  never  would  have  been  admitted,  had,  in  the  first 
instance,  an  endeavour  been  made  to  ascertain  the  apparitions  every 
night  of  the  year.  A  labour  like  this,  it  is  true,  would  have  been  very 
wearisome,  and  doubtless  it  is  this  which  has  discouraged  observers. 
For  my  own  part,  occupied  since  1829  with  researches  of  this  kind, 
to  which  I  devoted  myself  wath  a  particular  object,  I  have  since 
pursued  them  for  themselves,  and  since  1841  I  have  kept  regular 
registers  of  my  observations.  For  this  purpose  I  found  it  necessary 
to  avail  myself  of  the  assistance  of  M.  Chartiaux,  who  observes  one 
half  of  the  heavens  whilst  I  am  engaged  with  the  other ;  I  write  down 
each  apparition  myself,  as  well  those  which  my  assistant  announces 
with  a  loud  voice  as  those  which  1  see  myself.  In  this  manner  it  is 
impossible  to  make  a  double  entry,  which  on  the  contrary  is  almost 
inevitable  when,  several  persons  observing  at  once,  each  separately 
notes  that  which  he  perceives  in  the  portion  of  the  sky  which  is 
allotted  to  him.  I  might  perhaps  thus  explain  the  extraordinary 
number  noted  by  four  persons  who  simultaneously  observed  in  the 
same  place. 

In  general,  observers  have  chosen  their  time  to  make  these  re- 
searches ;  with  respect  to  us>  it  is  only  a  clouded  sky  that  can 
interrupt  our  observations,  to  which  we  return,  whatever  may  be  the 
hour  of  the  night,  whenever  the  state  of  the  sky  permits.  My 
registers  furnish  me,  from  the  month  of  July  1 84 1  to  the  month  of 
February  1845,  with  5302  shooting  stars  observed  in  1054  hours.  I 
have  grouped,  in  the  different  tables  which  my  memoir  contains,  these 
observations  so  as  to  be  able  to  deduce  from  them  results  relative  to 
the  greater  or  less  frequency  of  these  meteors  according  to  the  hours 
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of  the  clay,  months,  and  years.  With  reference  to  this  last  point,  I 
do  not  pretend  to  draw  any  conclusions  from  researches  which  do  not 
extend  in  a  regular  manner  beyond  four  years  ;  but  for  the  horary 
and  mensual  variations,  I  believe  that  I  have  already  succeeded  in 
ascertaining  two  general  laws.  Thus,  in  each  month  comprised 
between  the  winter  and  summer  solstices,  the  mean  number  of 
shooting  stars  for  one  hour  is  sensibly  the  same  ;  and  this  also  takes 
place  during  the  six  other  months  ;  but  with  this  difference,  that  for 
the  latter,  the  mean  is  nearly  double  what  it  is  for  the  others,  and 
the  change  is  effected,  as  it  were,  without  transition.  For  the  horary 
variations,  on  the  contrary,  there  is  a  gradual  change ;  and  from  six 
o'clock  in  the  evening,  which  is  the  hour  of  the  minimum,  the 
number  of  apparitions  continue  to  increase  until  six  o'clock  in  the 
morning,  which  is  the  moment  of  the  maximum. 

In  the  second  part  of  his  memoir,  the  author  occupies  himself  with 
the  directions  of  the  shooting  stars.  The  distribution  of  1000  of 
these  meteors  relatively  to  the  sixteen  angular  spaces  into  which  he 
divides  the  horizon,  proceeding  in  the  order  north,  east,  south,  west, 
is  as  follows  :— 74,  90,  82,  91,  114,  86,  70,  79,  63,  34,  29,  28,  33, 
28,  35,  64  ;  which  shews  that  a  much  greater  number  of  stars  proceed 
from  the  east  than  from  the  west,  and  nearly  as  many  from  the  north 
as  from  the  south.  The  author  thinks  that  the  difference  between  the 
number  of  stars  observed  in  the  two  directions,  east  and  west,  is  due 
to  the  double  movement  of  the  earth. 

There  are  mensual  variations  somewhat  difficult  to  determine.  In 
winter,  the  influence  of  the  south  is  the  greatest  possible  ;  in  summer, 
the  influence  of  the  north  is  most  sensible.  As  to  the  influence  of  the 
east,  it  is  the  weakest  in  summer,  and  the  strongest  in  spring  and 
autumn.  The  horary  variations  are  more  decided.  The  north 
directions  are  more  numerous  towards  midnight,  aud  least  in  the 
evening  ;  from  the  south  they  are  most  frequent  in  the  morning ; 
lastly,  from  the  west  there  are  more  in  the  evening. 

In  the  third  part  of  his  memoir,  the  author  first  occupies  himself 
with  the  magnitudes  of  the  shooting  stars  ;  he  calls  every  meteor  which 
presents  a  sensible  disc  a  shooting  globe,  and  reserves  the  name  of 
shooting  stars  to  the  meteors  which  have  an  aspect  analogous  to  the 
fixed  stars  and  planets.  He  calls  them  of  the  first  magnitude  when 
they  have  the  brilliancy  of  Venus  or  of  Jnpiter  ;  of  the  second  magni- 
tude when  they  resemble  fixed  stars  of  the  first  magnitude,  and 
so  on.  Among  5302  meteors,  the  author  has  counted  8  shooting 
globes,  and  80  shooting  stars  of  the  first  magnitude  ;  whence  it 
follows,  that  if  no  obstacle  were  opposed,  an  observer  would  see  one 
shooting  globe  per  week,  and  one  shooting  star  of  the  first  magnitude 
every  night  of  eleven  hours. 

Shooting  stars  have  generally  the  same  colour  as  the  fixed  stars. 
Sometimes  this  colour  changes  to  yellow,  then  to  bluish  and  to  green- 
ish, in  proportion  as  the  meteor  approaches  the  horizon.  Among  all 
these  meteors  there  are  some  which  are  red,  which  move  slowly,  and 
have  a  globular  form  analogous  to  that  of  a  billiard-ball  coloured  red. 
The  author  thinks  that  they  play  a  particular  part.    Lastly,  he  dis- 
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tinguishes  others  which  become  extinguished  at  the  moment  of  their 
brilliancy,  as  if  they  were  plunged  in  a  mass  of  water. 

With  respect  to  the  trains  which  some  stars  leave  behind  them,  they 
cannot  be  compared  with  smoke,  but  rather  with  a  shower  of  sparks 
analogous  to  that  of  rockets.  The  train  commences  and  terminates 
with  the  star  which  has  produced  it,  but  it  persists  one  or  two  seconds 
after  the  disappearance  of  this  star.  Sometimes  the  star  breaks  into 
fragments,  which  succeed  the  train,  and  which  vanish  almost  as 
soon.  A  star  is  never  accompanied  with  noise,  whether  it  remains 
simple,  produce  a  train,  or  breaks  into  fragments.  In  general,  the 
path  of  a  shooting  star  is  rectilinear,  or  rather  in  the  arc  of  a  great 
circle.    The  author  has  seen  fifteen  whose  paths  have  been  curvilinear. 

At  the  conclusion  of  his  memoir  the  author  has  given  a  catalogue 
of  the  most  remarkable  shooting  stars,  with  the  indication  of  the 
characters  they  have  presented.  Before  passing  to  the  theoretical 
part,  he  announces  some  historical  researches  on  the  subject.*' — Pro- 
ceedings  of  the  British  Association. 

In  a  recent  letter,  M.  Coulvier-Gravier  confirms  the  assertion  that 
the  night  of  the  9th  of  August  is  remarkable  for  the  immense  number 
of  shooting  stars  that  are  to  be  seen.  On  Saturday  night  he  counted 
no  less  than  517  between  nine  o'clock  and  three  in  the  morning. 


CAUSE  OF  THE  AURORA  BOREAL^S. 

On  Oct.  15,  Professor  Potter  delivered  at  University  College,  an 
introductory  Lecture  on  the  Aurora  Borealis.  It  will  be  found  re- 
ported nearly  entire,  in  No.  938  of  the  AtherKjeum,  The  following 
conclusions  are  important : — 

We  see  that  the  Aurora  exists  only  beyond  the  ordinary  limits  as- 
signed to  the  earth's  atmosphere,  (forty  to  fifty  miles),  and  that  it 
takes  place  with  this  for  inferior  limits  at  much  greater  heights.  Its 
causes  must,  therefore,  be  sought  in  extraneous  matter  arriving  within 
the  influence  of  the  earth's  magnetism  or  electro-magnetism. 

I  have  before  given  an  opinion,  which  I  still  believe  to  be  the  cor- 
rect view,  that  the  phenomena  of  the  Aurora  Borealis  are  caused  by 
gaseous  matter  much  more  rare  than  Encke's  or  Biela's  comets,  which 
in  its  path  in  space  comes  within  the  earth's  influence.  Such  a  gas 
or  vapour,  with  elements  such  as  are  found  in  meteoric  stones,  would 
account  for  the  appearances. 


HALOS  AND  PARHELIONS. 

According  to  M.  Bravais,  the  phenomena  of  Hales,  Parhelions, 
and  White  Rainbows,  are  due  to  the  same  cause, — viz.,  the  refraction 
of  light  through  water  in  its  different  conditions.  The  ordinary 
rainbow  is  due  to  refraction  through  an  ordinary  cloud  ;  halos  and 
parhelions,  which  are  images  coloured  by  the  sun  dispersed  in  variable 
numbers  over  two  circles  always  placed  alike,  are  due  to  refraction 
through  crystals  of  snow. — Proceedings  of  the  Paris  Academy  of 
Sciences.   

RECENT  COMETS. 

A  LARGE  Comet  was  discovered  at  Nevis,  (West  Indies,)  on  the 
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evening  of  the  5th  of  January,  at  sun-set,  in  the  constellation  Gruis. 
It  is  described  as  a  very  splendid  object,  the  nucleus  being  distinctly 
visible,  and  the  tail  extending  to  a  length  of  10^.  On  the  6th  of 
January  it  was  near  5  Gruis  ;  on  the  9th  it  made  a  near  approach  to 
the  star  6  in  the  same  constellation.  In  the  four  days,  from  Jan.  6 
to  Jan.  10,  its  motion  in  right  ascension  was  +46"^,  and  its  motion 
in  south  polar  distance  +  52'. 

The  Great  Comet  of  1845  has  been  observed  in  England  ;  though, 
owing  to  its  distance  from  the  earth,  it  had  become  so  faint  an  object 
as  to  escape  any  but  a  practised  eye,  aided  by  the  most  powerful  in- 
struments. Observations  made  at  Ceylon,  Bombay,  Madras,  and 
other  places  in  the  east,  have  already  been  received  in  this  country  : 
astronomers  are  yet  expecting  the  arrival  of  those  made  at  the  Cape 
of  Good  Hope,  which  will  doubtless  furnish  data  for  the  satisfactory 
determination  of  the  elements  of  its  orbit. 

A  second  telescopic  Comet  was  discoved  at  the  Observatory  of  the 
Collegio  Romano,  on  the  evening  of  February  25.  The  positions  given 
by  Prof.  De  Vico  are  as  follows  : — 

Rome  mean  time.      Right  ascension.  Declination. 
1845.      -       hms  hms 
Feb.  25.       11  15  39-2  11  44  2  2  +55    5  8*5 

26.         7    2  57-6  11  38  8-4  +54  46  43-3 

It  was  observed  by  Prof.  Schumacher  on  March  15,  at  9^  55"^  36^ 
(Altona  mean  time).  Its  right  ascension  was  then  9^  29"^  46^*  3,  and 
its  declination  +37°  5'  4.^" .—PhilosopJiical  Mag,  No.  173  ;  April. 

RAIN  IN  1842. 

According  to  the  Meteorological  Report  of  the  Astronomer  Royal, 
by  the  anemometer  gauge,  whose  receiving  surface  is  205*6  above  the 
mean  level  of  the  sea,  the  amount  of  Rain  for  the  year  1842  was 
12,63  inches,  or  less  quantity,  by  nearly  one  half,  than  ever  recorded 
to  have  fallen  in  England  in  one  year. — Athencoum,  No.  910. 


rain  in  1845. 

Mr.  Luke  Howard  has  furnished  us  with  the  following  monthly 
amounts  of  rain  for  this  year  up  to  the  end  of  August,  inclusive  ; — 
January   0-83  ^ 


4*69  first  four  months. 


February   0'65 

March   1-85 

April    1-36  j 

^May   2-00) 

June   3-09  f  13-40  last  four  months. 

July   3-95  (   

August    4-46  j  18-09 

18-09 

The  usual  average  of  a  year  being  26  inches.  —  Philosophical 
Magazine,  No.  180. 


INTENSE  HEAT. 

The  hottest  day  ever  experienced  in  the  United  States  is  stated  to 
have  been  Monday,  the  14th  of  July  last,  when  the  mercury  ranged 
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as  follows  : — Six  a.m.,  77  ;  twelve  a.m.,  95  ;  three  p.m.,  98.  The 
Albany  Atlas ^  alluding  to  the  subject,  says  :  As  we  write,  two 
o'clock  p.m.,  it  is  ninety-four  degrees  in  the  shade,  with  an 
'  upward  tendency.^  " 


INTENSE  COLD. 

On  the  night  of  December  30,  1844,  the  Cold  experienced  at 
Comrie,  in  Perthshire,  was  more  intense  than  remembered  for  thirty 
years  previous.  The  spirit  of  wine  in  the  self-registering  thermometer 
sunk  that  night  to  9  degrees ;  and  on  the  morning  of  the  31st,  after 
rising  to  10,  sunk  again  to  9.  It  then  rose  to,  and  continued  about, 
12  and  13  as  its  minimum.  On  the  morning  of  the  31st,  exactly  at 
one  o'clock,  a  slight  shock  of  earthquake  was  felt,  the  only  one 
observed  since  the  12th  of  December. 


COLD  IN  RUSSIA. 

M.  Demidoff  has  submitted  to  the  Paris  Academy  of  Sciences, 
some  observations  by  the  thermometer  in  Nijne-Taguilsk,  in  Northern 
Russia,  during  the  whole  of  the  year  1844.  Our  readers  will  judge  of 
this  climate  by  the  following  table  : — January,  30  degrees  of  Reaumur 
below  zero  ;  February,  36.75  ;  March,  23  ;  April,  19  ;  May,  7.75  ; 
June,  1.50  ;  July,  3  above  zero;  August,  1.50  below  zero  ;  Septem- 
ber, 10;  October,  12.50;  November,  28.75;  December  31.  Thus 
it  will  be  seen  that  there  was  frost  in  every  month  of  the  year  except 
July. — Athen<2um^  No.  941. 

WHIRLWINDS. 

On  Aug.  26,  M.  Arago  gave  to  the  Paris  Academy  of  Sciences, 
from  letters  which  he  had  received,  an  account  of  the  Whirlwind, 
which,  on  the  19th  inst.,  caused  so  much  disaster  near  Rouen.  M. 
Precisier  states  that  the  blast,  or  whirlwind,  in  question,  had  its  origin 
at  Houlme,  a  village  two  leagues  from  Rouen.  Two  violent  winds 
proceeding  in  contrary  directions  having  met,  a  cone  was  formed,  which 
descended  from  the  clouds,  with  its  summit  towards  the  earth,  and  had 
a  revolving  motion  of  terrible  rapidity.  From  its  centre  issued  flashes 
of  lightning,  and  it  emitted' a  strong  smell  of  sulphur.  Some  persons 
who  saw  it  advance  with  enormous  speed,  have  assured  M.  Precisier 
that  the  black  and  red  clouds  moved  vertically,  driven  backwards  and 
forwards  with  prodigious  force  ;  they  also  heard  a  rolling  noise,  similar 
to  that  which  precedes  hail.  The  barometer  fell  suddenly  from  756 
to  740  millimetres,  the  temperature  of  the  air  became  much  elevated, 
and  the  whirlwind  was  preceded  by  a  current  of  air  so  warm,  that  some 
persons  before  a  large  fire  felt  it  strongly.  The  meteor  rushed  east- 
ward, overthrowing  everything  it  met  with  in  its  course ;  it  passed 
through,  a  forest,  without  losing  any  of  its  power, — snapping  off  or 
twisting  the  trees,  and  casting  them  right  and  left, — and  then  struck 
a  cotton  factory  four  stories  in  height,  and  in  a  second  demolished  it, 
crushing  the  persons  who  were  within  its  walls.  The  dwelling-houses 
which  were  in  the  immediate  vicinity  of  this  factory  were  but  slightly 
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injured  ;  for  the  whirlwind  did  not  take  a  direct  course,  but  went  in 
zig-zag,  and  appeared  to  be  attracted  by  the  great  masses  of  iron  in 
the  machinery  of  the  factories-  At  the  second  factory  that  it  attacked, 
the  third  floor  was  swept  away  in  an  instant,  and  some  oi  the  fragments 
were  carried  to  a  distance  of  several  leagues.  The  third  factory,  in 
which  there  were  nearly  200  persons  at  work,  was  demolished  with 
the  same  rapidity  as  the  other  two.  The  meteor  then  continued  its 
course  towards  Malaunay,  devastating  the  country  as  it  proceeded  ;  but 
at  Cleves  its  elFect  ceased.  A  violent  wind,  caused  by  this  frightful 
perturbation  at  one  point,  blew  from  it  towards  all  the  environs,  and 
was  felt  at  a  great  distance.  At  La  Chapelle,  near  Dieppe,  a  distance 
of  nine  leagues,  a  shepherd  saw  fall  a  plank  of  more  than  a  metre  in 
length  ;  slates,  portions  of  windows,  cotton,  and  many  other  objects 
fell  near  the  same  spot.  All  the  facts  which  were  witnessed,  says  M. 
Precisier,  prove  the  presence  of  electricity  in  this  visitation.  The 
bricks  and  stones  of  the  buildings  which  were  destroyed  were  burning 
hot,  and  many  articles  were  carbonized  on  the  outside.  Some  spindles 
were  found  to  be  magnetized  ;  but  M.  Arago  observed,  that  this  might 
have  been  the  case  before  the  disaster.  The  bodies  of  the  victims  pre- 
sented no  marks  of  external  injury  ;  they  resembled  those  of  persons 
struck  by  lightning.  As  to  the  light  which  was  seen  to  issue  from 
the  centre  of  the  meteor,  no  doubt  of  its  being  electric  can  be  enter- 
tained, and  it  was  visible  at  a  great  distance.  In  the  neighbourhood 
of  the  disaster,  a  family  who  were  about  to  sit  down  to  dinner,  sud- 
denly saw  the  table  uncovered;  the  plates  and  dishes  danced  in  the 
air,  and  a  frying-pan  was  driven  upwards,  and  forced  into  the  ceiling, 
surrounded  by  a  light,  which  suddenly  disappeared. 

An  important  communication  has  also  been  made  to  the  Academy 
by  M.  Pouillet,  on  the  above  storm,  near  Rouen.  The  owners  of  the 
property  destroyed  on  that  occasion  have  brought  an  action  for  indem- 
nity against  the  insurance  companies  ;  assigning  as  the  ground  of 
action  that  the  destruction  was  the  result  of  electricity,  and  that  they 
are  therefore  entitled  to  recover.  According  to  the  clause  in  the  their 
policies,  which  provides  compensation  for  loss  from  lightning  {^feu  de 
del),  several  reports  declaring  that  electricity  was  present  in  the  storm, 
and  that  the  buildings  were  thrown  down,  not  by  the  force  of  the  blast 
of  wind,  but  really  by  an  electrical  current, — and  even  going  so  far  as 
to  assert  that  fire  was  visible, — have  been  received  by  the  Academy. 
The  insurance  companies,  on  their  side,  have  had  recourse  to  M. 
Pouillet,  who  has  made  investigations  on  the  spot,  the  result  of  which 
is,  M.  Pouillet  says,  that  electricity  had  nothing  to  do  with  the  calamity 
in  question. 

Halmstadt,  in  Norway,  was,  on  the  21st  of  August  visited  by  a 
tremendous  hurricane.  The  sea  retired  in  an  unusual  manner  from 
the  coast,  and  returned  in  a  few  minutes  with  great  violence.  The 
waters  of  the  Nisa  rose  all  of  a  sudden  four  feet  above  their  usual  height, 
and  at  once  receded.  A  similar  phenomenon  was  witnessed  on  that 
coast  at  the  time  of  the  earthquake  at  Lisbon,  in  1775  ;  and  of  that  at 
Messina,  in  1783. — AthencBum,  No.  933. 
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DISCOVERIES  WITH  THE  GREAT  ROSSE  TELESCOPE. 

Sir  David  Erewster  has  exhibited  to  the  British  Association,  a 
drawing  of  the  Nebulae  No.  51  of  Messier' s  catalogue,  and  25  of  Sir 
John  Herschel's,  as  seen  by  Lord  Rosse's  six-feet  telescope.  This 
same  nebulae  had  been  observed  and  drawn  by  both  Sir  William  and 
Sir  John  Herschel ;  and  the  differences  were  extremely  great.  The 
former  had  seen  it  as  a  single  nucleus,  with  a  large  halo  ;  the  latter, 
besides  this  and  the  general  nebulous  a])pearance,  had  noticed  a 
portion  of  a  second  circle  :  but  by  the  powers  of  Lord  Rosse's  large 
telescope  the  greatest  part  of  the  nebulosity  is  resolved  into  thousands 
of  stars,  thrown  off,  as  it  were,  from  central  masses  in  two  spiral 
curves,  one  of  them  apparently  proceeding  from  an  outer  nucleus, 
distinctly  seen,  and  connected  in  one  general  nebula. 

Lord  Rosse  exhibited  to  the  Section  what  he  called  his  working  plan 
of  this  nebulae,  and  explained  his  method.  He  first  laid  down,  by  an 
accurate  scale,  the  great  features  of  the  nebulae  as  seen  in  his  smallest 
telescope,  which,  being  mounted  equatorially,  enabled  him  to  take 
accurate  measurements  ;  he  then  filled  in  the  other  parts,  which 
could  not  be  distinguished  in  that  telescope,  by  the  aid  of  the  great 
telescope ;  but  as  the  equatorial  mounting  of  this  latter  was  not  yet 
complete,  he  could  not  lay  these  smaller  portions  down  with  rigorous 
accuracy  ;  yet  as  he  had  repeatedly  gone  over  them,  and  verified  them 
with  much  care,  though  by  estimation,  he  did  not  think  the  drawing 
would  be  found  to  need  much  future  correction. 

Sir  John  Herschel  said,  that  he  btheld  with  perfect  astonishment 
the  new  aspect  of  an  old  friend.  An  account  of  these  nebulae  had  been 
given  first  by  Messier,  and  next  by  his  father.  He  himself  had 
observed  it,  and  suggested  the  possibility  of  the  nebulous  rings  being 
all  stars,  like  the  milky  way  ;  he  had  also,  we  believe,  observed  an 
outer  nucleus.  But  he  said,  now  it  is  quite  a  new  thing — two 
connected  systems,  not  with  connecting  circles,  but  spirals ;  a  phe- 
nomenon for  which  he  was  perfectly  unprepared.  It  exhibited  now  a 
world  of  particulars,  and  an  extremely  curious  connexion  with  the 
outer  nebulae.  As  to  the  general  spiral  form,  it  bore  an  analogy  to 
the  nebulae  of  Orion  ;  but  it  comes  out  with  a  degree  of  impressive- 
ness  quite  astounding. 

AURORA  BOREALIS. 

Mr.  J.  A.  Brown  has  communicated  the  following  to  the 
Athencsum,  No.  947,  dated  from  Sir  Thomas  Brisbane's  Observatory, 
Makerstoun,  N.B. 

A  beautiful  exhibition  of  this  phenomenon  was  observed  here  on 
the  evening  of  Wednesday,  the  3rd  of  December.  The  magnetic  dis- 
turbance, which  has  always  been  found  here  to  co -exist  with  the 
aurora,  commenced  to  show  itself  markedly  about  4  p.m.,  Gottingen 
mean  time ;  symptoms,  however,  of  an  approaching  disturbance  had 
been  observed  throughout  the  previous  portion  of  the  day.  No  aurora 
has  been  seen  here,  since  the  erection  of  the  observatory,  equalling 
this  in  the  splendour  of  the  phenomena,  and  in  no  disturbance  since 
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the  celebrated  one  of  September,  1841,  has  the  declination  had  such 
a  range.  A  faint  auroral  arch,  varying  from  25°  to  30°  altitude,  was 
visible  during  the  greater  part  of  the  evening,  the  whole  of  tKe  varying 
phenomena,  till  about  7  p.m.,  taking  place  within  it ;  these  pheno- 
mena consisted  of  a  succession  of  pencils  or  streamers,  lakes  of  flame 
and  arches  of  brushes,  which  at  times  presented  the  appearance  of  a 
castle  battlement,  the  embrasures  of  sky,  the  vivid  red  and  green 
brushes  rolling  or  undulating  along.  At  7h.  31m.  commenced  one  of 
the  most  splendid  appearances  of  the  evening  ;  this  was  an  immense 
scroll  of  coloured  beams,  which  had  its  origin  about  N.N.E.,  the 
altitude  of  the  base  being  about  10°,  and  of  the  summit  25°  ;  the 
varying  and  chameleon-like  coloured  beams  flitted  along  as  the  scroll, 
by  perhaps  eight  or  nine  successive  efforts,  extended  itself  westwards^ 
ultim.ately  occupying  about  60°  of  horizon,  the  N.N.E.  point  remaining 
fixed,  and  the  extending  or  westerly  side  being  in  general  red  ;  the 
whole  period  of  the  unrolling  could  not  exceed  a  minute  ;  at  the  same 
time  the  declination  magnet  moved  with  the  greatest  rapidity  to  its 
extreme  westerly  position,  and  the  two  components  of  magnetic 
intensity  diminished  considerably.  Other  unfolding  sheets  were 
observed  at  7h.  33m.,  7h.  42m.,  7h.  46m,,  and  8h.  4m.,  but  none  at 
all  equalling  this  in  the  gorgeousness  of  colours  or  the  beauty  of  the 
transitory  forms.  At  6h.  54m.  a  broad  arch  passed  through  the 
zenith,  which,  about  7h.  Om.,  had  m.oved  southerly  to  an  altitude  of 
about  45°  above  the  S.S.E.  At  8h.  Om.  5s.  patches  of  light  appeared 
nearly  in  the  zenith,  like  pairs  of  huge  pulsating  wings,  the  pulsations 
running  along  a  belt  of  light  from  E.  to  W.  ;  between  the  extremely 
rapid  pulsations  the  wing-like  lights  almost  entirely  disappeared. 
About  9h.  5m.  a  portion  of  an  arch  had  proceeded  to  an  altitude  of 
about  25°  above  S.S.E.  The  disturbance  and  aurora  continued, 
diminishing  in  intensity,  till  daybreak  of  the  4th. 

The  following  is  a  note  of  a  few  of  the  principal  positions  of  the 
magnets,  the  times  given  being  as  above,  always  Gottingen  meantime, 
which  is  50m.  in  advance  of  the  time  of  this  place. 

+  Signifies  that  the  increments  of  westerly  declination  or  force 
are  above  the  mean. 
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The  points  of  greatest  interest  in  this  disturbance  are  the  excess  of 
the  westeivly  over  the  easterly  deviation  of  the  declination  needle,  that 
the  disturbance  of  vertical  force  is  almost  wholly  positive,  and  that  the 
horizontal  and  vertical  components  of  intensity  increase  together  and 
diminish  together,  indicating  considerable  variations  of  the  total  in- 
tensity, and  but  moderate  changes  of  dip. 


STORMS. 

Prof.  Loomes,  of  Nev^r  York,  states,  in  a  letter  to  Lieut. -Col. 
Sabine,  as  one  of  the  results  from  the  system  of  meteorological  obser- 
vations now  established  all  over  the  United  States,  that  it  has  been 
ascertained  that  On  the  morning  of  February  3,  1842,  rain  was 
falling  throughout  nearly  every  portion  of  the  United  States,  from  an 
unknown  distance  in  the  Atlantic  to  far  beyond  the  Mississipi,  and 
from  the  Gulf  of  Mexico  northward  to  an  unknown  distance  beyond 
Lake  Superior.  The  area  upon  which  rain  was  ascertained  to  have 
been  simultaneously  falling  was  more  than  1400  miles  in  a  north  and 
south  direction." 

From  Darmstadt,  in  July,  we  had  accounts  of  a  remarkable  pheno- 
menon witnessed  in  the  neighbourhood  of  that  capital  during  a  thunder- 
storm, and  attributed,  by  these  accounts,  to  the  thunder  itself.  About 
five  in  the  evening,  it  is  stated,  the  electric  fluid  discharged  itself,  with 
a  loud  and  long  rumbling  sound,  on  the  vast  Lake  of  Wogsdamm, 
near  the  city  ;  and  on  the  instant,  there  arose  in  the  midst  of  the 
waters  a  small  reedy  island,  having  nearly  the  form  of  a  five-rayed 
star,  and  a  diameter,  at  the  widest  part,  of  about  twenty-two  paces. 
No  shock  of  earthquake  was  felt.  The  examination  of  the  islet  has 
shown  that  it  adheres  solidly  to  the  bottom  of  the  lake. 

M.  SeUier  is  one  of  the  small  number  of  persons  who  attach 
no  value  to  the  use  of  lightning-conductors,  but,  on  the  contrary, 
attribute  very  dangerous  results  to  them,  by  pretending  that  they 
attract  the  electric  fluid  in  the  direction  in  which  they  are  placed 
without  carrying  it  off.  M.  Sellier,  however,  is  now  of  opinion  that 
the  only  effectual  prevention  is  elevated  chimneys,  such  as  those  of 
iron  works  ;  which,  he  says,  drive  the  electric  fluid  from  the  neigh- 
bourhood in  which  they  are  situated. 
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Aberration  of  Li^lit,  116. 
Acid,  Phosphoric,  in  London  Water, 
179. 

Actinograph,the,  construction  of,  203. 
A^assiz  on  Fossil  Fishes,  260. 
Air  Churn,  76. 

Air,  Compressed,  in  Mining,  45. 
Air  Engines,  6. 
Alloys,  New  Anti-friction,  57. 
America,  Aboriginal  Race  of,  221. 
America,  the  Electric  Telegraph  in, 
170. 

Anchor,  Price's  Improved,  52. 

Aniline,  New  Researches  on,  181. 

Animal  Milk,  191. 

Animal  Secretions,  191. 

Animals  Secreting  Alkaline  or  Earthy 

Bodies,  190. 
Arm,  Arcincial,  83. 
Afracacha  Plant,  On  the,  237. 
Arsenic  in  Chemical  Apparatus  and 

Materials,  186. 
Arsenic,  New  Process  for  Detecting, 

186. 

Arsenic  in  Sulphuric  Acid,  185. 
Arsenic  and  Wheat,  186. 
Artesian  Well  Water,  Analysis  of, 
207. 

Ashes  of  Plants,  Analyses  of,  197  to 
200. 

Asphalte,  Brickwork  in,  79. 
Astrea,  the  New  Planet,  272. 
Atmosphere,  Early  Constitution  of, 
127. 

Atmospheric  Railway  System  Dis- 
cussed, 24. 

Aurora  Borealis,  Origin  of,  129,  276. 

Aurora  BoreaUs  in  Scotland,  280, 

Australia,  Extinct  Mammals  of,  259. 

Automaton  Speaking  Machine,  81. 

Axle,  Rowan's  Patent,  62. 

Bars,  Measure  of,  by  Prof.  Airy,  142. 

Battery,  Extraordinary  Magnetic,  155. 

Battery,  Grove's  New  Gas  Voltaic, 
160. 

Bee,  Economy  of  the,  230. 
Beehives,  Improved,  107. 
Bells,  York  Minster,  66. 
Benzoline  from  Bitter  Almond  Oil, 
182. 

Blast-Engine,  Immense,  48. 


Bleaching  Principle,  New,  178. 
Blood,  Structure  and  Development  of, 
215. 

Boiler  Explosion,  New  Explanation 
of,  12. 

Bone,  Re-absorption  of,  217. 
Bones,  Cbassaignac  on,  217. 
Bottles,  Wine,  Spurious,  183. 
Boutigny,  Prof.,  Experiments  by,  188. 
Brass  by  Electro-deposit,  214. 
Bridge,  Alleghany  Suspension,  33. 
Bridge,  Balle  Khal,  34. 
Bridge,  Hungerford  Suspension,  31. 
Bridge,  Yarmouth  Suspension,  Fall 
of,  33. 

Bridges  and  Viaducts,  Fall  of,  35. 
Bridge-Building,  Expeditious,  35. 
Britain,  Roman  Colonization  of,  222. 
British  Association,  Meethigs  of,  16. 
British  Enterprise,  44. 
British  Races,  Ancient,  221. 
Bronzing  Process,  by  Faraday,  210. 
Bude  Lights,  Trafalgar  Square,  29. 
Butter,  to  Sweeten,  108. 
Cactus,  Monster,  at  Kew,  239. 
Cagots  of  the  Pyrenees,  220. 
Calandrina,  New,  240. 
Camp  Equipage,  New,  75. 
Canada  Balsam,  to  Mount  Objects  in, 
209. 

Cantal,  the  Geology  of,  266. 

Carnelian,  Flint,  and  Amethyst,  Co- 
lours of,  252. 

Carpet,  French,  75. 

Cart,  New  Watering,  108. 

Carving  Machine,  Patent,  102. 

Cask-Cleaning  Process,  71. 

Casting  Moulds,  Improved,  58. 

Caustics,  by  two  Rotating  Mirrors 
119. 

Chemical  Equivalents,  180. 
Chemistry,  Practical,  New  Professor 

ship  of,  208. 
Chess  Played  by  the  Electric  Tele 

graph,  169. 
Child,  Calculating,  138. 
Chimney,  New,  at  Pimlico,  43. 
China,  Ichthyology  of,  227. 
Chronometric   Governor,  Siemen's 

83. 

j  Cirripedia,  the,  229. 


GENERAL 

Climate  of  Europe  and  America,  130. 
Coal  in  the  Asturias,  257. 
Coal,  supposed  Exhaustless  Store  of, 
258. 

Coal-field,  the  Lancashire,  257. 
Coal-mines ,  Fire-damp  in,  by  Graham, 
177. 

Coal-mines,  Explosive  Accidents  in, 

bv  Faraday,  46. 
Coal-mines,  Ventilation  of,  by  An- 

sted,  176. 

Coal-pit  Engine  and  Apparatus,  New, 
45. 

Cold,  Intense,  278. 
Cold  in  Russia,  278. 
Colour  Music,  140. 

Colour.  Superficial,  from  Colourless 
fluid;  119. 

Columns  of  Stone,  Strength  of,  110. 

Comets,  Recent,  277. 

Compass,  New,  by  Dent,  124. 

Copper,  Adulteration  of,  183. 

Copper-mines  in  South  Australia,  249. 

Cornulites,  Structure  of,  258. 

Cotton-Spinning-,  American  Improve- 
ment in,  109. 

Crank,  Sliding,  23. 

Cretinism,  Dr.  Twining  on,  219. 

Crops,  Rotation  of,  by  Daubeny,  200. 

Danger -bird,  the,  225. 

Decoration,  Chromatic,  104. 

Diamond  Mine,  New,  in  Brazil,  249. 

Diamonds  from  Brazil  and  Borneo, 
250. 

Dicynodon,  Fossil,  259. 

Digestion  of  Vegetable  Albumen, 
Fat,  and  Starch,  210. 

Diluvial  Epoch,  Pictet  on  the,  255. 

Dinornis,  Fossil,  259. 

Dioramas,  Portable  Back-light  for,  90. 

Disinfectant,  New,  173. 

Diving-bell,  Payerne's,52. 

Diving-bell,  and  the  Mulgrave  Fa- 
mily, 52. 

Dome  of  St.  Peter's,  at  Rome,  106. 

Drain  Traps,  Improved,  71. 

Drawings,  Chalk  and  Pencil,  to  Fix, 
101. 

Durertype,  or  Ivory  Engraving,  87. 
Earth's  Surface,  Physiognomy  of, 
132. 

Earthquakes  in  1845 :  Demerara,  271 ; 
East  Indies,  270;  Mexico,  271; 
Smyrna,  270. 

Earthquakes  and  the  Moon,  132. 

Egg,  Analysis  of  the,  191. 

Ehrenberg's  Researches  on  Microsco- 
pic Life,  148. 

Electric  Conductors,  Changes  in,  161. 

Electric  Gun,  the,  159. 

Electric  Log,  158. 

Electrical  Machine,  Varley's  Porta- 
ble, 156. 
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Electricity  in  extracting  Metals,  156. 
Electricity,  Lighting  Mines  by,  165. 
Electricity  and  Gunpowder,  156. 
Electricity,  Seeds  Germinating  by, 
233. 

Electricity  of  Plants,  163. 

Electro-Metallurgy,  Practice  of,  157. 

Electro- Physiology,  New  Experi- 
ments in,  211. 

Electro-Physiological  Researches,  by 
Matteucci,  160. 

Epidermis,  Growth  and  Development 
of,  216. 

Ergot,  Dr.  Latham,  on,  236. 
Etna,  Mount,  Map  of,  267, 
Eudiometric  Procees,  New,  177. 
Experimental  Squadron,  the,  51. 
Eye,  Human,  Adaptation  of  the,  140. 
Feathers,  Structure  of,  224. 
Feld-spar,  Pure,  Discovery  of,  250. 
Fighting  Lantern,  Improved,  111. 
Fire  Annihilator,  Phillips's,  38. 
Fire-Engine,  New,  55. 
Eire-Escape,  Expanding,  56. 
Fire-Escapes,  New,  56. 
Flax,  Chinese,  69. 
Flooring,  New  Material  for,  72. 
Flora  Antarctica,  by  Dr.  Hooker, 
233. 

Fluorine  in  Fossil  Bones,  192. 

Fog -rings  in  America,  129. 

Fossils  :  Australian,  259  ;  Cornulites, 
258 ;  Dicynodon,  259 ;  Dinornis, 
259 ;  Elephantine,  263 ;  Fishes, 
260  ;  Human  Bones,  264  ;  Ichthyo- 
saurus, 262  ;  Meteoric  Stones,  264 ; 
Mososaurus,  262 ;  Perim,  263  ; 
Sigillaria,  261 ;  Mastodon,  265. 

Fountain,  Vast  Silver,  66. 

Furnace,  Coupland's  Patent,  49. 

Garden,  New  Royal  at  Frogmore,  42. 

Gases  from  Furnaces,  172. 

Gases,  Liquefaction  and  Solidifica- 
tion of,  by  Faraday,  174. 

Gases,  New  Property  of,  171. 

Gases  in  Sea-water,  172. 

Gas  Meters,  Construction  and  Uses  of, 
77. 

Geodesical  Operations,  123. 
Geology  of  New  Zealand,  245. 
Geology  of  Russia,  and  the  Ural 

Mountains,  by  Murchison.  245. 
Glacial  Theory ;  Progress  of :  Agas- 

siz,243;  Forbes,  242;  Hopkins,  241 ; 

Mallet,  242  ;  Whewell,  241-2. 
Glass,  Coloured,  Manufacture  of,  211. 
Glass,  Malleable,  94. 
Glass  Mosaics,  94. 
Glass,  New,  94. 

Glass- staining,  Processes  for,  89. 
Glass  Works  of  Bohemia,  93. 
Gold  and  Platina  in  Russia,  251. 
Guano,  Infusorial  Shells  in,  264. 
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Guano  Deposits,  193. 
Guano  in  the  Faroe  Islands,  226. 
Guano,  Microscopic  Examination  of, 
193. 

Gun  of  the  Princeton,  Explosion  of, 
50. 

Guns,  Larg-e  Wrought-iron,  59. 
Gun-boat,  Submarine,  55. 
Gutta  Percha,  on,  73 
Halos  and  Parhelions,  on,  276. 
Hand,  Artificial,  8. 
Heat,  Intense,  278. 
Heat  and  Mechanical  Power,  Relation 
of,  144. 

Heat,  Radiation  of,  by  Melloni,  188. 
Heating  by  Steam,  Bernan  on,  39. 
Hecla,  Mount,  Eruption  of,  268. 
Heights,  Great,  Sensation  at,  136. 
Honey-Bee,  Economy  of  the,  230. 
Hot  Springs,  by  Humboldt,  135. 
Houses,  Brick,  Moving,  43. 
Houses,  Metal,  110. 
Humboldt,  Baron,  his  "  Kosmos," 

quoted,  132  to  136,  254,  266. 
Hydrophane,  Artificial,  182. 
Ibis,  Economy  of  the,  225. 
Ice,  Artificial,  190. 
Ice,  Heat  of,  189. 
Ice  Safe,  Lings's  Patent,  30. 
Ice  Trade  in  Paris,  107. 
India-rubber,  Corrugated,  75. 
Indo-Chinese  Nation,  on  the,  222. 
Infusoria  Shells  in  Guano,  264. 
Infusoria  in  Volcanic  Rocks,  138. 
Invisible  Writing,  100. 
Inundations  on  the  Continent,  270. 
Iron-glance  by  Sublimation,  251. 
Iron  Trade  and  Iron  Shipping,  64. 
Ita  Palm  of  Guiana,  the,  239. 
Jeffery's  Marine  Glue,  Experiments 

with,  10. 

Lake  Superior,  Mineral  Region  of,  248. 
Landslip,  Great,  in  America,  289. 
Lead  Pipes,  Effect  of,  on  Water,  187. 
Leather,  New  Mode  of  Preparing,  67- 
68. 

Liebig's  Patent  Manures,  195. 
Liebig's  Theory  of  Plant  Nutrition, 
145. 

Life-boat,  Orton's  New,  9. 
Lifting  Apparatus,  New,  48. 
Light,  Aberration  of,  116. 
Light,  Elliptic  Polarization  of,  116. 
Light,  Magnetization  of,  by  Faraday, 
114. 

Lithographic  Printing  Machines,  98. 
Limestone,  Snail-holes  in,  256. 
Lock,  Newell's  Patent,  76. 
Lunar  Periodicities,  Remarkable,  130. 
Lute  for  Joining  Tubes  and  Retorts, 
210. 

Machine,  Automaton  Speaking,  81. 
Machine,  Hexameter,  Latin,  81. 


Machine  for  Making  Teeth,  85. 
Machine,  Portable  Electric,  156. 
Madder,  Culture  of,  237, 
Magnetic  Battery,  Extraordinary,  155. 
Magnetic  Disturbances,  Periodicity 
of,  112. 

Magnetism,  Terrestrial,  on,  112. 
Magnetization  of  Light,  by  Faraday, 
114. 

Magneto-Electric  Machine,  New,  155. 

Man,  Respiration  of,  215. 

Man,  Stature  of,  in  different  Coun- 
tries, 218. 

Man,  Temperature  of,  137. 

Manure,  New  Ammoniacal,  194. 

Manures,  Liebig's  Patent,  195. 

Maps  in  Relief,  97. 

Marquetrie,  on,  103. 

Mars,  the  Planet,  272. 

Matter,  Minuteness  of,  139. 

Measuring  Apparatus,  New,  220. 

Melse,  Economy  of  the,  231. 

Mercury,  Passage  of,  over  the  Sun, 
273. 

Mercury,  Singular  Properties  of,  185. 

Metals,  Corrosion  of,  185. 

Metals,  Magnetical  Characters  of,  by 

Faraday,  152. 
Metal  -  Workers   of  England  and 

France,  63. 
Meteorological    Instruments,  Self- 

Registermg,  123. 
Meteorological  Observers,  Hints  to, 

273. 

Meteorological  Summary  for  1845, 
283. 

Micrometer,  New,  125. 
Microscopic   Life,   Ehrenberg  on, 
148. 

Mines,  Lighting  by  Electricity,  165. 
Models,  Illuminated  Geological,  243. 
Models,  Construction  of,  84. 
Moon,  Model  of  the,  121. 
Motive  Power,  New,  5. 
Mouth,  the  Human,  218. 
Mud  Torrent,  Destructive,  271. 
Music-Board,  New,  95. 
Muslins,  Gold-printed,  30. 
New  Zealand,  Geology  of,  244. 
^ew  Zealander  as  he  was,  223. 
Nickel,  Bodies  covered  with,  214. 
Nitre  Discovered  in  Africa,  251. 
Nitrogen  in  Alimentary  Substances, 
191. 

Norway,  Heights  of,  144. 
Observatory,  Reclinia,  83. 
Oils,  Solid  Vegetable,  on,  238. 
Oscillations  of  the  Sea,  Remarkable, 
150, 

Oxalates,  New  Double,  182. 
Oyster,  Cilia  of  the,  228. 
Ozone,  Nature  of,  by  Schoenbein,  180. 
Paging  Machine,  New,  30. 
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Paving,  New  Material  for,  72. 
Pearl,    Glass,    and  Papier-Mach^, 
Enamelled,  111. 

Pencil  of  Nature,"  by  Talbot,  206. 
Periodicities,  Remarkable  Lunar,  130. 
Photoo:raphic  Processes,  Improved  : 

by  Claudet,  206  ;    Hewett,   20i ; 

Marteuz,  206;  Shaw,  205  ;  Talbot, 

206. 

Photography  applied  to  Register  the 
Micrometer  and  Barometer,  125. 

Photography  by  the  Moon,  207. 

Pier,  Gravesend  New,  36. 

Pipe- Worm,  Protection  from,  77. 

Planetarium,  New,  80. 

Plant  Ashes,  Analysis  of,  197. 

Plants,  Germination  of,  232. 

Plants,  Indo-British,  235. 

Plants  of  Mount  Canigou,  234. 

Plants,  Nutrition  of,  145. 

Plants,  Transformation  in,  233. 

Plate,  Magnificent,  65. 

Plating  Steel,  57. 

Plough,  Potato,  American,  71. 

Poisoning  by  Metals,  184. 

Posidonia  Schist,  Isle  of  Man,  248. 

Potato  Disease,  on  the,  236. 

Potato  Starch,  Extraction  of,  209. 

Preservative  Process,  Gannal's,  204. 

Preservative  Process,  Goadby's,  203. 

Pressure,  Barometric,  permanently 
low,  127. 

Printing^,  Anastatic,  96. 

Prophecv,  Scientific,  139. 

Public  Works  for  Public  Benefit,  36. 

Puzzuoli,  Subsidence  of  the  Land  at, 
256. 

Pyrope,  or  Garnet  Chemically  Ex- 
amined, 252. 

Quartz,  Artificial,  95. 

Queen's  Ink,  the,  100. 

Quicksilver  Mine,  New,  in  Tuscany, 
250. 

Radiation,  Secondary,  117. 

Railway,   South  Western,  Electric 

Telegraph,  167. 
Railway  Bars,  24. 
Railway  Clocks,  22. 
Railway  Draining,  23. 
Railway  Gradients,  16. 
Railway  Iron,  Wear  of,  20. 
Railway,  Parlby's  System,  21. 
Railway  Rope,  Immense,  20. 
Railway  Signals,  18. 
Railway  Sleepers,  to  measure,  21. 
Railway  Speed,  20. 
Railway  \  elocipede,  19. 
Rain  in  1842,  277. 
Rain  in  1845,  277. 
Rain,  Sign  of,  128.  / 
Rays  of  Incandescent  Lime  and  an 

Electric  Sptirk,  162. 
Renaissance  Style,  the,  105. 


Respiration,  on,  171. 
Retina,  Two  New  Properties  of,  120. 
River  Shoals,  Breaking  up,  13. 
River  Wear  on  Fire,  172. 
Roads,  Plank,  in  Canada,  37. 
Roofing,  New,  72. 

Rotation  of  Crops,  by  Daubeny,  200. 
Ruthenium,  a  New  Metal,  184. 
Salamander,  existence  of,  230. 
Salt,  New  Double,  by  Wohler,  181. 
Sandstone,  Animal  Impressions  on, 
256. 

Screw  and  Paddle  Wheels,  14. 
Secondary  Radiation,  117. 
Seeds,  Germination  of  by  Electricity, 
233. 

Semnopitheci,  two,  from  China,  224*. 
Sextant,  New.  81. 

Shells,  Microscopic  Structure  of,  244. 
Shot,  Illuminated,  56. 
Sigillaria  and  Stifmaria,  261, 
Silvering  Glass  by  Faraday's  Method, 
94. 

Silvering  Glass,  New  Mode  of,  95. 
Skew  Arch,  Antiquity  of  the,  79. 
Skull,  human,  as  a  Drinking-Vessel, 
217. 

Solar  Spots,  Heat  of,  129. 
Soundings,  Machine  for  taking,  53. 
South,  Sir  James,  on  the  Newtonian 

Telescope,  120. 
Spectrum,  Interference,  and  Tithonic 

Rays,  118. 
Sponge,  New,  230. 

Springs,  applied  to  Musical  Stringed 

Instruments,  86. 
Springs,  Perpetuity  of,  254. 
Standard  Measures,  by  Prof.  Airy, 

142. 

Stars,  Shooting,  Remarks  on,  274. 
Statue  Raising  in  1845,  88. 
Steam  Hammer,  Nasmyth's,  44. 
Steam,  Heating  by,  39. 
Steam,  High  Pressure,  11. 
Steam-ship,  "  Great  Britain,"  14. 
Stereotype  Plates,  Iron,  99. 
Stereotyping  Process,  New,  99. 
Stone,  Artificial,  78. 
Stone,  Otley  Chevin,  78. 
Stone,  Softening,  79. 
Storms,  Remarkable,  282. 
Sugar-Cane  Ashes,  Analysed,  199. 
Sugar  Refining,  M.  Biot  on,  69. 
Surgical  Adjuster,  85. 
Tagua  Plant,  or  Vegetable  Ivory, 
238. 

Tanning  Leather,  by  Flagellation,  66. 
Talbotypes,   (Calotypes),  Improved, 
204. 

Taurine,  Analysis  of,  181. 
Telegraph,  the   Electric,  improve- 
ments in,  167  to  170. 
Telegraph,  New,  110. 
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Telescope,  the  Great  Rosse,  Dis- 
coveries with. 

Telescope,  Newtonian,  the,  120. 

Telescopes,  Stand  for,  121. 

Terra  Cotta  for  Building-,  106. 

Terrestrial  Magnetism,  on,  112. 

Thermometer,  Self- registering,  123. 

Thermometer  Stand,  124. 

Tides,  on  the,  113. 

Tides  on  the  Irish  Coast,  112, 

Tides,  Solar  and  Lunar,  113. 

Tide-Gauge,  Wood's  Self-registering, 
49. 

Timber,  Fire-resisting,  109. 
Timber,  Varieties  of,  70. 
Tin  Roofs,  for  Houses,  64. 
Topaz,  Double-reflecting,  Structure 
of,  139. 

Torpedo,  Electricity  of  the,  160. 
Turf,  Discussion  on,  247. 
Uranus,  the  Planef,  272. 
Vase,  Great  Jasper,  92. 
Vegetable  Development,  232. 
Vegetable  Non-conductor,  232. 
Vegeto- Alkali,  Artificial,  190. 
Ventilated  Gas  Lighting,  100. 
Ventilation,     Baillie's  Slide-valve 

Transparent,  39. 
Vesuvius,  Eruption  of,  268. 
Vesuvius,  New  Products  of,  194, 
Vision,  Theory  of,  120. 
Volcanic  Storm,  the,  by  Humboldt, 

134. 


Volcanoes,  Forms  of,  266. 
Volcanoes,  Origin  of,  by  Humboldt, 
134. 

Voltaic  Arc,  the,  153. 

Voting,  Open,  Mechanical  Plan  for,  85. 

Walking  on  the  Water,  54. 

Wardian  Cases  for  Plants,  240. 

Warehouses,  Fire-proof,  37. 

Wasps,  Destruction  of,  230. 

Water,  Decomposition  of,  177. 

Water  Frozen  in  Red-hot  Vessels,  188. 

Water- Power,  New^  Application  of,  12. 

Wave,  the  Great  Symmetrical  Baro- 
metric, 113. 

Wax  of  the  Chamoerons,  239. 

Weekes,  New  Electro-Physiological 
Experiments  by,  211. 

Well,  Artesian,  and  Fountains,  Tra- 
falgar Square,  London,  252. 

Well,  Artesian,  in  Luxembourg,  254. 

Well,  Temperature  of  one  in  York- 
shire, 254. 

Wells,  Artesian,  at  Paris,  42. 

Wheat  Ashes  Analysed,  198. 

Whirlwinds,  278. 

Wire  Ropes,  Carpmael  on,  57. 

Wood  Carving,  Revival  of,  101. 

Wood,  Prepared,  for  Railway  Sleep- 
ers 69. 

Zinc  Thread,  58. 

Zones  without  Rain,  and  Deserts,  128. 
Zoological  Classification,  by  Ogilby, 
215. 
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